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(US Sales Only), Microfiche modulatedbulses. The cooperative action from the light from
Aberrationsinfluences on the particle beam in ttean the hologram and the light from the optical delay line pro-
nel of Radio Frequency Quadrupole (RFQ) accelerator areduces signals that are proportional to the correspondence
investigatedlt is cleared up, that are connected witlfefiént between the signals of interest and the stored reference
RF field components and phases, compensate mutually. Theignals.
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infrared ((lambda)(approx) greater than 1 micrometer) syn-tro-optic technologies, including optical signal processing,
chrotronradiation using for the diagnostics of the compressed switching,and data manipulation, require high performance,
in the ERA ring beam of chged particles. processable nonlinear optical (NLO) and electro-optic (EO)
DOE materials.Theaim of this project is to combine physical char
Angular Distribution; Beams (Radiation); Charged Par- acterization and materials modelling to guide a ratisya
ticles; Electron Beams; Infrared Radiation; Synchrotron thesis of artifically structured materials optimized for NLO
Radiation and EO applications. New materials consisting of chromo-
phoresoptimized for the red and nemfrared spectral region,
directly attached to optical substrates using covalent bonding

OP?’LllCS of self-assembled mono- and multi-layers have been pro-
ducedand their NLO response measured. A secirategy
Includes light phenomena,; and optical devices. For lasers see based on construction of multiple heterojunctions of one-di-
36 Lasers and Masers. mensional solids, is also being explored. Results of CW and
ultrafast optical and Raman spectroscopy of these materials
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of interest against selected reference signals stored in h°|0(approx.)100 wattclass NLO based laser systems are identi
gramsboth of which are imaged onto a spatial light modulator figq.

comprising electron trapping material. The cooperative pog
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The alignment test system for the advanced x ray astro-Report No.(s): ANL/XFD/CP-89660; CONF-9603140-2;
physics facility (AXAF) high-resolution mirror assembly DE96-009050No Copyright; Aail: CASI; A02, Hardcopy;
(HRMA) determines the misalignment of the HRMA by mea AO01, Microfiche
suring the displacement of a beam of light reflected by the Use of x-ray lithography to produce blazed diffractive
HRMA mirrors and an autocollimating flat (ACF). This optical elements (DOEs) is described. Proposed method
report shows how to calibrate the system to compensate foallowsone to make highly &€ient blazed DOE with a deep
errorsintroduced by the ACRusing measurements taken with phaseprofile (ten wavelengths and more) using a single x-ray
the ACF in diferent positions. It alsshows what information ~ mask with a binary transmission pattern. Unlike the well-
can be obtained from alignment test data regarding errors irknownmultilevel DOEs, blazed ones do not involve fabrica
the shapes ofhe HRMA mirrors. Simulated results based on tion and aligning of set of masks. DOEs with a profile depth

measured\CF surface data are presented. of 10 (mu)m and more and zone sizes down to 1 (mu)m can
Author be obtained due to the short wavelength and Ipighetrability

X Ray Astophysics FacilityAlignment;ParaboloidMirrors; of x rays. Theirst experimental samples of blazed DOEs with
Collimation; Flat Surfacesfourier Analysis a 10 (mu)m-height profile--lenses and gratings - were fabri-
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cated by x-ray lithography with synchrotron radiation using Neumann\W. A., Lawrence Livermore National Lab., USA;
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modulation algorithm. Diffraction efficiency for lenses was 1996,San Jose, CA, USA

measuredor white light: it is higher than 80% for tleentral Contract(s)/Grant(s): W405-eng-48
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SynchrotrorRadiation;Pulse Duration Modulationt_ithog- The performance of an optical parametric oscillator
raphy; X Rays (OPO) with non-ideal input pump fields is investigated

numerically.The analysis consists of a beam propagation cal
19960042966Brookhaven National LapUpton, NY USA culationbased on Fourier methods including walkiofthe

Frequency-resolvedoptical grating using third-harmonic non-linearcrystal coupled with the three-wave interaction in
generation the crystal. The code is time dependent enabling analysis of
Tsang,Thomas, Brookhaven Nationihb., USA; Krumbue laser pulses. The pump beam aberrations are described by

gel,Marco A., Sandia National Labs., USA; Delong, Kenneth Zernike polynomials. The OPO investigated is a LiINbO3
W., Sandia National Labs., USA; FittingfioDavid N., San crystal in a flat-flat resonator. The LiNbO3 crystal is cut to
dia National Labs., USA; Trebino, Rick, Sandia National Producea 1.5 micron signal and 3.6 micron idler from a 1.06
Labs., USA; Dec. 1995, 4p; In English; 10th; International micron input pump field. The results show that the type of
Topical Meeting and Tabletop Exhibition on Ultrafast Phe- aberration is significant when predicting the output perfor-
nomena28 May - 1 Jun. 1996, Coronado, CA, USA manceof the OPO and not simply the beam quality or M(exp
Contract(s)/Grant(s): DE-AC02-76CH-00016 2) angular divegence of thgoump beam. While thresholds for
Report No.(s): BNL-62576; CONF-960541-1; DE96- input pump beams with M(exp 2) = 2 only increase on the
005585; No Copyright: Avail: CASI; A01, Hardcopy: A01, order of 10% over unaberrated beams, the divergence of the
Microfiche output fields can be much worse than the pump beam diver-
We demonstrate the first frequency-resolved optical gat gence. The output beam divergence is also a function of the
ing measurement of an laser oscillator without the time ambi input pump energy. Aberrated pump fields can also lead to
guity using third-harmonic generation. The experiment angulardisplacements between the generated signal and idler

agreeswvell with the phase-retrieved spectrograms. fields.
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We have found that nanosecond optical parametric-oscil DE96-010828No Copyright; Aail: CASI; A02, Hardcopy;
lators pumped well above threshold by single longitudinal AQ1, Microfiche
modepulse produce signal and idler light that is nearly purely ~ Adaptiveoptics on the Keck 10 meter telescope will-pro
phasemodulated, even for unseeded operation. vide an unprecedented level of capability in high resolution
DOE groundbased astronomical imaging. The systenheisigned
Optical Pumping;Parametric AmplifiersPhase Modulation  to provide neadiffraction limited imaging performance with
Strehl (gt) 0.3 n median Keck seeing of rO = 25 cm, T =10
19960043040Lawrence Livermore National Lab., Liver- msec at 500 nm wavelength. The system will be equipped
more,CA USA with a 20 watt sodium laser guide star to provide nearly full
OPO performance with an aberrated input pump beam sky coverage. The wavefront contsalbsystem is responsible
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for wavefront sensing and the control of the tip-tiit and to have a fluence in some plane nearly equal to that within the
deformablemirrors which actively correct atmospheric turbu  originalfiber. to this end, fiber optic devices for turning an exit
lence.The spatial samplingpterval for the wavefront sensor  fiber through 90 degrees in a small region of space were
anddeformablamirror is de=0.56 m which gives us 349 aetua designedn the basis of simple geometric optics. One design
torsand 244 subapertures. This paper summarizes the waveinvolves a combination of a spherical lens and a right angle
front control system and discusses particular issues inprism.Another design utilizes a half-sphere lens with its dia

designinga wavefront controller for the Keck telescope. metricalface at 45 degrees to the path of the exit fileam.

DOE Prototypedevices of both designs were fabricated, and mea
Control Systems Design; Adaptive Optigsgh Resolution; surements were made of the transmitted intensity distribu-
ImagingTechniqueslaser Guide Starsfelescopes tions. An exact ray tracing analysis was conducted for both

right-anglefiber beam turning devices.
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This effort successfully demonstrated a high poper Glenn, Sandia National Labs., USA; Ray-Chaudhuri, Avijit,
odically poled lithium niobate (PPLN) optical parametric Sandia National Labs., USA; Henderson, Craig, Sandia
oscillator (OPO) operating in the mid-infrared region of the NationalLabs.,USA; [1996], 7p; In English; Optical Society
spectrum. Highlighted experimental results are: (1) genera-of America (OSA) Meeting on Integrated Photonics
tion of 600 mW of 3.5 micron radiation (from 5.8 W pump); Research?29 Apr. - 3 May 1996, Boston, MA, USA
(2) generation of 2 W of 1.54 micron radiation (5.8 W pump); Contract(s)/Grant(s): DE-AC04-94AL-85000
(3) operation at repetition rates of 5-32 kHz; (4) tuning over Report  No.(s): SAND-96-1106C; CONF-960493-8;
2.7t0 4.8 micron (idler) and 1.35 - 1.66 micron (signal); and DE96-010561No Copyright; Aail: CASI; A02, Hardcopy;

(5) expanding our PPLN fabrication capabilities by poling AO01, Microfiche

full 3 inch diameter wafers, and poling 0.75 mm and 1.0 mm Four of the better developed resist schethes are out
thick crystals. This work clearly demonstrates that PPLN growths of DUV (248 and 193 nm) resist development are
OPOs are capable of generating high repetition rate mid-in-considered as candidates for EUV. They are as follows: tri-

fraredradiation at Vétt power levels. layer, a thin imaging layer on top af refractor masking/pat
DTIC terntransfer layer on top of a planarizing and processing layer
Light Amplifiers; Parametric Amplifiers; Lithium Niobates; (PPL);solution developed, ganometallic bilayer where the
YAGLasers;Laser PumpingQptical Materials imaging and masking layer have been combined into one

materialon topof a PPL; and finally silylated resists. They are
19960045242Allied-Signal Aerospace Co., Kansas City, €xaminedn a very general form without regataithe specif

MO USA ics of chemistry of the variations within each group, but rather
Optical devices for turning an exit fiber optic beam to what is common to each group and how that affects their
through 90 degees within a small egion in space effectivenessis candidates for a near term EUV resispdn
K”ngsporn, P. E_, A|||ed_S|gna| Aerospace Co_, USA, Jun. ticulartheyare examined with reSpeCt to SenSiti,Vilptential
1996,62p; In English resolution, optical density, etching selectivity during pattern
Contract(s)/Grant(s): DE-AC04-76DP-00613 transfer, and any issues associated with pattern fidelity such
Report No.(s): KCP-613-5660; DE96-011924; No Copy- asswelling.
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The beam emerging from an 0ptica| fiber in genera' ExtremeUltraviolet Radia’[ion;Organometa”iC Compounds;
diverges quite rapidly within a short distance from the exit RefractingTelescopesOptical Density;imaging Bchniques
face. In applications requiring a fiber beam to be turned
through90 degrees within a region of space much smaller than19960045443Lawrence Livermore National Lab., Liver-
thefiber can be bent, it is necessary not only to turn the exitedmore,CA USA
beam through 90 degrees, but also to transform it from alLarge area damage testing of optics
divergingbeam to one of convgence, particularly whethe Sheehan, Lynn, Lawrence Livermore National Lab., USA;
turned beam is to be received by a second fiber or is requiredozlowski, Mark, Lawrence Livermor&lational Lab., USA,
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Stolz, Chris, Lawrence Livermore National Lab., USA; Modern avionics equipment, such as super resolution
Genin, Francois, Lawrence Livermore National Lab., USA; direction-finding systems, now require resolutions on the
Runkel, Mike, Lawrence Livermore National Lab., USA; order of 20 to 22 bits. Over-sampled analog-to-digital con-
Schwartz, Sheldon, Lawrence Livermore National Lab., verterarchitectures é&ér a means of exchanging resolution in
USA; Hue, JeanCentre d’Etudes de Limeila#enton, Fran time for that in amplitude and represent an attraciipproach
ce; Apr. 26, 1996, 18p; In English; 2; International Sympo- to implementing precision converters without the need for
siumon Optical Systems Design and Production, 12-16 May complexprecision analog circuits. Using oveamplingtech
1996,Glasgow UK niquesbased orsigma-delta modulation, a convenient trade
Contract(s)/Grant(s): W405-eng-48 off exists between sampling rate and resolution. One of the
Report No.(s): UCRL-JC-122006; CONF-9605182-2; majoradvantages of integrated optics is tapability to fi-
DE96-010401No Copyright; Arail: CASI; A03, Hardcopy; ciently couple wideband signals into the optical domayp-T
A01, Microfiche ically, sigma-delta processors require simple and relatively

The damage threshold specifications for the National low-precisionanalog components and thus are well suited to
Ignition Facility will include a mixture of standard small-area integrated optical implementations. This thesis reviews the
testsand new lage-area tests. During our studies of laser-dam current sigma-delta methodology, the advantages of optical
ageandconditioning processes of various materials we have integrateccircuits and presenthe design of a second-order
found that some damage morphologies are fairly small andintegrated optical sigma-delta modulator. Simulation results
this damage does not grow with further illumination. This for both a first and second order architecture are presbpted
type of damage might not be detrimental to the laser perfor-evaluating the transfer characteristics numerically. Design
mance We shouldtherefore assume that some damage can beparametersuch as limitycles are quantified and explained.
allowed on the optics, but decide on a maximum damagePerformancéssues and futurefefts are also considered.
allowanceof damage. A new specification of damalyeesh DTIC
old termed ’functional damage threshold’ was derived. Fur- Analog to Digital Converters; Avionics; Radio Direction
ther correlation of damage size and type to systemFinders; Signal Processing; Computerized Simulation; Sig-
performancenust be determined in order to use this measure nal to Noise RatiosQptical WaveguidesDelta Modulation;
ment, but it is clear that it will be a large factor in the optics Architecture(Computers)
performance specifications. Large-area tests have verified
thatsmall-area testing is not alwaysfatiént when the optic
in question has defect-initiated damaghbis was evident for 75
exampleon sputtered polarizemd mirror coatings where the PLASMA PHYSICS
defect density was low enough that the features could be , , ,
missed by standard small- area testing. For some material%m/“d.es magnetohydrodynamics and plasma fusion. For iono-

. . o . pheric plasmas see 46 Geophysics. For space plasmas see90

thescale-length at which damagen-uniformities occur will Astrophysics.
effect the comparison of small-area and large-area tests. An
example of this was the _sub—aperture test; on KD*P CrySta|319960042693Sandia National Labs..
on the Beamlet test station. The tests verified the Iarge—are&b
damage threshold to be similar to that found when testing &\, rent initiation in low-

Sma'('j'area' 'mp'yir’]‘g that f‘f’r ”]]?S.KDI*P mafle”a"l thle dohm" Derzon, M., Sandia National Labs., USA; Nash, T., Sandia
natedamage mechaniss of suiiciently small scale-lengt National Labs., USA; Allshouse, G., Sandia National Labs.,

thatsmall-area testing is capable of determining the threshold.USA_ Antolak, A., Sandia National Labs., USA; Deen@y,
The Beamlet test station experiments also demonstrated th%andia Natio,nal"Labs USA: Hurst M Sar;dia Natfonal

useof on-linelaser conditioning to increase the crystals dam Labs., USA: McGurn, J.. Sandia National Labs., USA:

ggcgaltzhreshold. Muron, D., Sandia National Labs., USS8gaman, J., Sandia
. . . . NationalLabs., USA; MacFarlane, J.,i¥¢onsin Univ, USA,
Laser Outputs; Functional Design Specifications; On-Line Demiris. T. Lawrence Livermore Nation&bb. USA: Hry
Systemst aser DamageCoatings besh, L., Lawrence Livermore National Lab., USA; Ryutov,
D., Lawrence Livermore National Lab., USA; Barber, T.,
19960045628Naval Postgraduate School, Monterey, CA KtechCorp., USA;Gilliland, T., Ktech Corp., USA; Jobe, D.,

Albuquerque, NM

density foam z-pinch plasmas

USA Ktech Corp., USA; Lazier, S., Ktech Corp., USA; [1996],
Integrated Optical Sigma-Delta Modulators 14p;In English; 1th; Topical Conference on Highempera-
Ying, Stephen J., Naval Postgraduate School, USA; Sepiture Plasma Diagnostics, 12-16 May 1996, Monterey, CA,
1995,53p; In English USA
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DE96-011697No Copyright; Avail: CASI; A03, Hardcopy;
AO01, Microfiche

being performed in MHD stability and control, which has
great significance for the immediate design of ITER, and in

Low density agar and aerogel foams were tested asthephysics and engineering of ICRFhich is the main auxil
z-pinch loads on the SATURN accelerator. In these first iary heating method on C-Mod.

experimentsye studied the initial plasn@onditions by mea
suringthe visible emission at early times with a framing €am
eraand 1-D imaging. At later time, nelie stagnation when

DOE
ControlledFusion; TokamakDevices;Thermonuclear Reac

tions; Divertors (Fusion Reactorsfusion Reactors

the plasma is hotter, x-ray imaging and spectral diagnostics

wereused to characterize the plasfRdamentation and afc

19960042730Lawrence Livermore National Lab., Liver-

ing at the current contacts was observed. None of the implo mgre,CA USA

sions were uniform along the z-axis. The prime causes ofHeavy jon fusion experiments at LLNL

these problems are believed to be the electrode contacts angarnard, J. J., Lawrence Livermore National Lab., USA:
the current return configuration and these are solvable: Peri caple M. D., LawrenceLivermore National Lab., USA; Cal

odic phenomena consistentth the formation of instabilities
wereobserved on one shot, not on others, implyingttere
may be a way of controlling instabilities in the pinch. Many

of the issues involving current initiation may be solvable.

Solutionsare discussed.
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rials; Foams;Aertogels;Plasma Curents

lahan, D. A., Lawrence Livermore National Lab., USA;
Deadrick, F. J., Lawrence Livermore National Lab., USA;
Eylon, S., Lawrence Livermore National Lab., USA; Fessen
den, T. J., Lawrence Livermore National Lab., USA; Fried-
man,A., Lawrence Livermore National Lab., USA; Grofik,

P., Lawrence Livermore National Lab., USA; Holm, K. A.,
Lawrence Livermore National Lab., USA; Hopkins, H. A.,
Lawrencelivermore National Lab., USA; JudB. L., Law

renceLivermore National Lab., USA; Hanks, R. L., Lawrence

19960042709Massachusetts Inst. of Tech., Plasma Fusion Livermore National Lab., USA; Hawkins, S. A., Lawrence

Center,Cambridge, MA USA

Massachusetts Institute of Technology, Plasma Fusion

Center FY97--FY98 work proposal

Mar. 1996, 72p; In English
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Copyright;Avail: CASI; A04, Hardcopy; A01, Microfiche
Alcator C-Mod is the high-field, high-density divertor

tokamakin the world fusion program. It is one of five divertor

LivermoreNational Lab., USA; Kirbie, H. C., Lawrence Liv
ermore National Lab., USA; Logan, B. G., Lawrence Liver-
moreNational Lab., USALund, S. M., Lawrence Livermore
National Lab., USA; Nattrass, L. A., Lawrence Livermore
National Lab., USA; Longinotti, D., Edgerton, Germeshau-
senand GrierInc., USA; Feb. 06, 1996, 14p; In Engligth;
International Committee for Future Accelerators (ICFA)
Advanced Beam Dynamics Workshop on Space Charge
Dominated Beams and Applications of High Brightness

experiments capable of plasma currents exceeding ond€ams]11-13 Oct. 1995, Bloomington, IN, USA

megampBecause of its compadimensions, Alcator C-Mod
investigatesn essential area in parameter space, wtoat

Contract(s)/Grant(s): DE-AC03-76SF-

00098

W-7405-eng-48;

plements the world’s larger experiments, in establishing theReport No.(s): UCRL-JC-122314; CONF-9510263-14;
tokamak physics database. Three key areas of investigatio®E96-011003No Copyright; Avail: CASI; A03, Hardcopy;

havebeen called out in which Alcator C-Mod has a vital role

to play: (1) divertor research on C-Mod takes advantage of the

A01, Microfiche
We reviewthe status of the experimental campaign being

advanced divertor shaping, the very high scrap-off-layer carried out at Lawrence Livermore National Laboratory,

powerdensity unique abilities in impuritgiagnosis, and the

involving scaled investigations of the acceleration and {rans

High-Z metal walll, to advance the physics understanding of POrt of space-charge dominated heavy ion beams. The ulti-

this critical topic; (2) in transport studies, C-Mod is making
critical tests of both empirical scalingsd theoretically based
interpretation®f tokamak transport, at dimensional parame
ters that are unique but dimensionless parametersadten
parableto those in much lger experimentg3) in the area of

mategoal of these experiments is to help lay gheundwork
for alarger scale ion driven inertial fusion reagctibre purpose
of which is to produce inexpensive atidan electric power
DOE

Heavy lons; Inertial Confinement Fusion; lon Beams; Par-

Advanced Tokamak research, so important to concept opti-ticle Acceleration;Research

mization, the high-field design of the device also provides

long pulse length, compared to resistive skin time, which pro

19960042864Sandia National Labs., Albuquerque, NM

vides an outstanding opportunity to investigate the extent toUSA
which enhancedonfinement and stability can be sustained in Pulsed power driven hohlraum research at Sandia

steady-statajsing active profile control. In addition to these
main programmatic emphasis, importamabling research is
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LeeperR. J., Sandia National Labs., USA; AlbertsEl, San



dia National Labs., USA; Allshouse, G. A., Sandia National 19960042892Argonne National LabIL USA

Labs.,USA; [1996], 9p; In English;Ith; International Con Thermal ablation of plasma-facing surfaces in tokamak

ferenceon High-Power Particle Beams, 10-14 Jun. 1996; Pra disruptions: Sensitivity to particle kinetic energy

gue,Czech Republic Ehst, David A., Argonne National Lab., USA; Hassanein,

Contract(s)/Grant(s): DE-AC04-94AL-85000 Ahmed, Argonne National Lab., USA; Feb. 1996, 31p; In

Report No.(s): SAND-96-1153C; CONF-960610-2; English

DE96-011818No Copyright; Avail: CASI; A02, Hardcopy; ~ Contract(s)/Grant(s}V-31109-eng-38

A01, Microfiche ReportNo.(s): ANL/FPP/TM-289; DE96-008355; No Caepy
Threepulsed power driven hohlraum concepts are being fight; Avail: CASI; A03, Hardcopy; AO1, Microfiche

investigated at Sandia for application to inertial fusion ~ Ablation damage to solid targets with high heat flux

research. These hohlraums are driven by intense proton annPulsess generally greater high-eggrelectron bearheat

Li ion beams as well as by twofdifent types of z-pinch x-ray ~ Sourcessompared to low-engy plasma guns. Thisensitiv

sourcesResearch on these hohlraum systems will continue onitY 1 incoming particle kinetic engy is explored with com
Sandia'sPBRA 2-Z facility. puter modelling; a fast-running routine (DESIRE) is

DOE developedor initial scoping analysis and is found to be in-rea
sonableagreement with several experimeatsgraphite and
tungstertamgets. If tokamak disruptiorere characterized by
particle energies less than (approximately)l keV, then we
expectplasma guns arelgetter analogue than electron beams
for simulating disruption behavior atelsting candidate plas
ma-facingmaterials.

X Ray Souwes;Proton BeamsHohlraums;Zeta Pinch

19960042872Sandia National Labs., Albuquerque, NM

USA
Design and analysis of the PBFA-Z vacuum insulator DOE
stacl? Y Tokamak Devices; Thermal Plasmas; Plasmas (Physics);

. . . PlasmaGuns;Heat Flux;Electon Beams
Shoup,R. W, Sandia National Labs., USA; Long, Bandia

National Labs., USA; Martin, T. H., Sandia National Labs.,

USA; [1996], 9p; In English; Zth; InternationaConference )

on High Power Particle Beams, 10- 4 Jun. 1996, Prague, C19960042913Ecole Polytechnique Federale de Lausanne,
zechRepublic CentreDe Recherches en Physique des Plasr8astzerland
Contract(S)/Grant(S): DE-AC04-94AL-85000 Thre'e-dimenSional mOdel of plasma eqUIIIbrIum basedn
Report No.(s): SAND-96-1229C; CONF-9606214-1: poloidal representation of magnetic field

DE96-010539No Copyright; Avail: CASI; A02, Hardcopy: Copper, W. A., Ecole Polytechnique Fed_erale de LaL_Jsanne,
AO1, Microfiche Switzerland;Gruber R., Centro Svizzero di Calcolo Scienti

o - : fio, Switzerland; Degtyarev, L. M., Academy of Sciences
Sandia is developing PBFA-Z, a 20-MA driver for ! .
z-pinch experiments by replacing the water lines, insulatorggggg’ Sggg m:(;e’ggg\’/ AS é(u Ag\igzgﬁ ngsscé?grfggs
stack,and MITLs on PBR 2 with new hardware. The design (USSR)’ USSR" Shafranov ,V D IZurchatov {I V) Inst. of
of the vacuum insulator stack was dictatedtmsydrive volt i ' o ae L '

L . : Atomic Enegy, USSR; Dec. 1995, 22p; In English
age, the electric field stress and grading requirements, thef?e ort No.(s): LRP-534/95; DE96-619999; No Copyright:
waterline and MITL interface requirements, and the machine P A ' ’ pyngnt,

. . . , Avail: CASI; A03, Hardcopy; AO1, Microfiche
operations and maintenance requirements. The insulator The equations of three-dimensional plasma equilibrium

stackwill consist of four separate modules, each dffrent 12504y the magnetic field representation with poloidal mag
designbecause of diérent voltage drive and hardwarger- netic flux (Psi) and plasma current F are formulated. As a
facerequirements. The shapetbe components in each mod  regyt, the description of three-dimensional equilibrium eon
ule,i.e., grading rings, insulator rings, flux excluders, anode fiqrationsis obtained as a system of the following equations:
andcathode conductors, and the design of the water line a”danelliptic type equation for the poloidal flux, a magnetic dif
MITL interfaces, were optimized by using the electrostatic ferential equation (MDE) for the poloidal current and the
analysiscodes, ELECTRO and JASON. The time dependent equationgor the 'base’ vector field zor the resolution of the
performance of the insulator stack was evaluated usingdifficulties with possible singular solutions thie MDE on the
IVORY, a2-D PIC code. This paper will describe the insulator rational toroidal magnetic surfaces small regularizing terms
stack design and present the results of the ELECTRO andreintroduced into the proposed system of equations. Second

IVORY analyses. order differential terms with a small parameter are added to
DOE the MDE transforming it to an elliptic type equation. Several

Electric Potential; Electiostatics;Electric Fields;Insulators; variantsof such a regularization are proposed. The system of
ZetaPinch; Conductors equationdormulated can serve as a basis for a numerical code
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development of three-dimensional equilibrium calculations in terms of wall positionis reduced in size and moved closer

with island structures. to the plasma. Howevecomplete stabilization becomes pos
DOE sible at considerably reduced rotation frequencies. For a
MagneticFlux; Magnetic FieldsPoloidal Flux; Elliptic Dif- high-(beta) reverse-shear equilibrium both the resistive wall
ferential Equations;Plasma Equilibrium{Plasma Curents modeand the ideal plasma mode can be stabilized by clese fit

ting discrete passive plates on the outboard side. The neces-
sarytoroidal rotation frequency to stabilize the resistive wall

19960042914Ecole Polytechnique Federale de Lausanne, Mode using these plates is reduced by a factor of three

Switzerland compared to that for a poloidally continuous and complete
Effects of electron-cyclotron instabilites on gyrotron ~ Wwall at the same plasma-wall separation.
beamquality Author (DOE)

Jost,G., Ecole Polytechnique Federale de Lausanne, Switzer Plasma Equilibrium; Wall Pressure; Tokamak Devices;
|and; Tran,T. M., Ecole P0|ytechnique Federale de Lausanne, RotatingPlasmaSEqUilibriUm FlOW, Stabilization;TOfOidal
Switzerland; Appert, K., Ecole Polytechnique Federale de Plasmas
Lausanne, Switzerland; Wuethrich, S., Cray Research Swit-
zerlandS.A., Switzerland; Feb. 1996, 21p; In English
Report No.(s): LRP-536/96; DE96-621886; No Copyright; 19960042916Max-Planck-Inst. fuer Plasmaphysik, Garch-
Avail: CASI; A03, Hardcopy; A01, Microfiche ing, Germany

A two-dimensional PIC code aimed at the investigation H(alpha) spectroscopy and limiter calorimetry in W7-AS
of electron-cyclotron beainstabilities in gyrotrons and their  Das,J., Max-Planck-Inst. fuer Plasmaphysik, Germany; Sep.
effectson the beam quality is presented. The code is based 0r1995,18p; In English
recentlydeveloped techniques fbandling chage conserva Report No.(s): IPPIII-204; DE96-740675; No Copyright;
tion and open boundaries. It has been implemented on thévail: CASI; A03, Hardcopy; AO1, Microfiche; US Sales
massively parallel computer CRAY T3D. First results show Only; US Sales Only
anelectromagnetic backward instability periodicajipwing This report describes the H(sub (alpha)) and limiter-calo
anddecayingo enegy levels close to those obtained from the rimetry diagnostics in W7-AS. A short description of the
electrostatic Bernstein wave instability. On the average, theexperimenis followed bydetails of the experimental appara
resultingbeam degradation is 3 to 4 timegkarthan that pre tusand finally by the results of the investigations.
dictedby electrostatic models. DOE
Author (DOE) Heat Measurement; H Alpha Line; Limiters (Fusion Reac-
Cyclotron Resonance Devices; Massively Parallel Proces-tors); Stellarators;Balmer SeriesAbsorption Spectralem-
sors; Magnetohydrodynamic Stability; Computerized Simu- peratureGradients;Plasma Physicsyisible Spectrum
lation; Electron Beams; Electrostatic Waves; Two
DimensionaModels

19960042929National Inst. for Fusion Science, Nagoya,
Japan

19960042915Ecole Polytechnique Federale de Lausanne, A new variable transformation technique for the nonlin-
Centrede Recherche en Physique des PlasBwitzerland ear drift vortex
The effect of partial poloidal wall sections on the wall sta Orito, K., Editor, National Inst. for Fusion Science, Japan;
bilization of external kink modes Feb.1996; ISSN 0915-633X, 16p; In English
Ward,D. J., Ecole Polytechnique Federale de Lausanne; Swit Report No.(s): NIFS-403; No Copyrightyail: CASI; A03,
zerland;Feb. 1996, 39p; In English Hardcopy; A01, Microfiche
Report No.(s): LRP-538/96; DE96-621887; No Copyright; Thedipole vortex solution of the Hasegawa-Mima equa
Avail: CASI; A03, Hardcopy; A01, Microfiche tion describing the nonlinear drift wave is a stable solitary

An analysis of the &ct on the wall stabilization of exter ~ wave which is called the modon. The profile of the modon
nal kink modes due to toroidally continuous gaps in theresis depends on the nonlinearity of the E x B drift. In order to
tive wall is performed. The ffcts withand without toroidal investigate the nonlinear drift wave more accurately, the
rotation are studiedzora high-(beta) equilibrium, the mode effect of the polarization drift needs to be considered. In the
structure is localized on the outboard side. Therefore, out-caseof containing the ééct of the polarization drift, the pro
boardgaps greatly increase the growth rate wieme is no file of the electrostatic potential is distorted in the direction
rotation. For resistive wall stabilization by toroidal rotation, perpendiculato the E x B drift.
the presence of gaps has the same effect as moving the walluthor
fartheraway i.e.destabilizing for the ideal plasma mode, and Solitary Waves; Vortices; Plasma Waves; Nonlinearity;
stabilizingfor the resistive wall mode. The region of stahility PlasmaDrift; Computational Fluid Dynamics
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19960042952National Inst. for Fusion Science, Nagoya Report No.(s): VTT-FFUSION-R95/1; DE96-615384; No
Japan Copyright;Avail: CASI; A05, Hardcopy; A01, Microfiche
Studieson D-(3)He Fusion in LHD FinnishFusion Research Programme (FFUSION) is one
liyoshi, A., National Inst. for Fusion Science, Japan; Fuji- of the national energy research programmes funded by the
wara,M., National Inst. for Fusion Science, Japan; Okamoto, Ministry of Trade and Industry and from 1995 by TEKES.
M., National Inst. for Fusion Science, Japan; Ohyabu, N., Nationalorganization for fusion research is necessary fior ef
National Inst. for Fusion Science, Japan; Kaneko, O.,cientand successful participationimernational fusion pro
Nationallnst. for Fusion Science, Japan; Sasao, M., NationalgrammesFFUSION programme serves well for this purpose
Inst. for Fusion Science, Japan; Sudo, S., National Inst. forand it made possible to establish relations and the dialogue
Fusion Science, Japan; Kanno, R., National Inst. for Fusionwith the European Fusion Programme. The process led to the
ScienceJapan; Mutoh, T National Inst. for Fusion Science, FinnishAssociation Euratom-TEKES in early 1995. The first
Japan; Murakami, S., National Inst. for Fusion Science, periodof the FFUSION programm@993-1994) was prepa
Japan; Takeiri, Y., National Inst. for Fusion Science, Japan;rationfor the association to tteommunity Programme. The
Tomita, Y., National Inst. for Fusion Science, Japan; Yama- strategywas to emphasizision technology parallel with the
zaki, K., National Inst. fofFusion Science, Japan; M&896; basic fusion and plasma physics and to activate the related
ISSN0915-6372, 12p; In Mixed; In Japanese; In English Finnish industry to collaborate and participate in the FFU-
Report No.(s): NIFS-MEMO-21; No Copyright; Avail: SION programme and later in the European Fusion Pro-
CASI; A06, Hardcopy; A02, Microfiche gramme. The key element in the strategy is the focusing our
Where LHD (Large Helical Device) studies on D-D fairly small R and D effort to a few topics, which increases
fusionburning have been carried out, tritium burning has not possibilities to be competitive in Europe. The physics pro-
beenincluded. V¢ proposesxperiments on D-(3)He fusion in  grammein FFUSION deals mainly wittheoretical and com
theLHD. This fueled fusion has the reaction cross-section asputational studies of radio-frequency heating in tokamak
large as D-D fusion, however the production rate of neutronsplasmas. Technology programme started with prestudies in
is quitelow compared with other fueled fusions. This low-pro  1993and it concentrates into two areas: fusion reactor materi
ductionrate of neutrons mitigatemitations on experiments.  alsand remote handling systems.
Up to now, D-T burning with fusion output of 1 to approxi- DOE
mately10 MW has been studied experimentally in TFTR and NuclearFusion;Fusion ReactorsJokamak DeviceR?lasma
JET; however, fusion produced neutrons restricted to physi-Heating; Plasma Physics
cally detailed experiments & short pulse operation. D-(3)He
burningexperiments with about 0.1 to approximately 1 MW
fusion output in LHD promote the burning physics because
thereare no limitations on the experiments and these may tak
thelead in performance of the steady and clean fusiotiidn

paper, we report the _results on th_e_ D-(3)He fusion plan _in BazdenkovSegey National Inst. for Fusion Sciencégpan;
LHD. In the first section, the significance of these experi- Sato,Tetsuya, National Inst. for Fusion Science, Jajéata-

ments and the basic data of D-(3)He fueled fusion are Pr€habe, Kunihiko, National Inst. for Fusion Science, Japan;

sented!n Sections 2 and 3 the theoretical studies as well as theHoriuchi, R., National Inst. for Fusion Science, Japan; Haya

experimental plan i,n LHD are presented. In.Sef:tion 4 theshi, T., National Inst. for Fusion Science, Japan; Todo, Y.,
development of a high energy beam source is discussed. "National Inst. for Fusion Science, Japan; Kageyama, A.,

19960042990Nationallnst. for Fusion ScienceTheory and

ComputerSimulation CenterNagoya, Japan

®Multi-scale semi-ideal magnetohydodynamics of a toka
mak plasma

Section5 a D-(3)He steady burning in LHD is studied. InSec
tion 6 we summarize and discuss the resulthisfplan. This
planis the first step of D-(3)He fusioexperiments and here
afterthe innovative ideas may enrich this plan.

Author (revised)

Tritium; Particle Production; Deuterium; Fusion Reactors;
ImpactFusion

19960042962TechnicalResearch Centre of Finlanidspoo,
Finland

Finnish  Fusion
1993-1994
Karttunen,Seppo, EditqrTechnical Research Centre of Fin
land, Finland; Paettikangasjriio, Technical Research Centre
of Finland, Finland; May 15, 1995, 96p; In English

Research Programme Yearbook

National Inst. for Fusion Science, Japan; Watanabe, T. H.,
National Inst. for Fusion Science, Japan; Takamaru, H.,
National Inst. for Fusion Science, Japan; Sep. 1995, 28p; In
English
Report No.(s): NIFS-376; DE96-742077; No Copyright;
Avail: CASI; A03, Hardcopy; A01, Microfiche

An analytical model of fast spatial flattening of tioeoi-
dal current density and-profile at the nonlinear stage of (m
= 1/n= 1) kink instability of a tokamak plasma is presented.
The flattening's shown to be an essentially multi-scale phe-
nomenon which is characterized by, at least, two magnetic
Reynolds numbers. The ordinary one, R(sub m), is related
with a characteristic radial scale-length, while the other,
R(subm)(sup *),corresponds to a characteristic scale-length
of plasma inhomogeneity along the magnetic field line. In a
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highly conducting plasma inside the dl-magnetic surface,
whereq value does not much téf from unity, plasma evolu
tion is governed by multi-scale non-ideal dynamics charac

19960043016National Inst. for Fusion Science, Nagoya,
Japan
Experiments of an intense H(sup -) ion beam acceleration

terized by two well-separated magnetic Reynolds numbers,Ando, A., National Inst. for Fusion Science, Japan; Takeiri,

R(subm) and R(sub m)(sup *) (identical to) (&) R(sub m),
whereR(sub m)(sup *) - O(1) and R(sui) is greater than 1.
This dynamics consistently explains two seemingly contra-
dictory features recently observed in a numerical simulation
[Watanabe et al., 1995]: (1) the current profile (g-profile) is
flattened in the magnetohydrodynamic time scale within the
g = 1 rational surface; (2) the magnetic surface keeps its initial
circularshape during this evolution.

Author (DOE)

Magnetohydodynamic StabilityTokamak DevicesCurrent
Density; Magnetic Fields; Reynolds Number; Nonequili-
brium Plasmas

19960043000Ecole Polytechnique Federale de Lausanne,
Switzerland

Measurementof the parallel velocity distribution function

of the electron beam in a quasi-optical gyrotron by elec-
tron cyclotron emission

Soumagne, G., Ecole Polytechnique Federale de Lausann
Switzerland; Alberti, S., Ecole Polytechnique Federale de
Lausanne, Switzerland; Hogge, J. P., Ecole Polytechniqu

Federale de Lausanne, Switzerland; Pedrozzi, M., Ecole
Polytechnique Federale de Lausanne, Switzerland; Siegrist

M. R., Ecole Polytechnique Federale de Lausanne, Switzer
land; Tran,M. Q., Ecole Polytechnique Federale de Lausanne,
Switzerland; Tran, T. M., Ecole Polytechnique Federale de
LausanneSwitzerland; Mar1996, 25p; In English
Report No.(s): LRP-543/96; DE96-621865; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche

The parallel velocity distribution function of theeakly
relativisticelectron beam of a quasi-optical gyrotron (QOG)
hasbeen determined by measuring the Doppléfted Elee
tron Cyclotron Emission (ECE) at an angle (theta)=15¢up
with respect to the external magnetic DC-field. Due to the
Doppler shift, the frequency of the spontaneous cyclotron
emission at the fundamental ((nu)(sub 0)=100 GHz) is
upshiftedto 140 GHz. A broadening tie spectrum up to 10
GHz (Full Wdth at Half Maximum FWHM) was measured.
The measured mean frequency agrees well with the theoreti

cal predictions, but the observed line-width, and hence the

parallelvelocity distribution function, is 2-3 times ¢gar than
expectedConsiderations on ECE-measuremaditfhe elee

e

Y., National Inst. for Fusion Science, Japan; Kaneko, O.,
National Inst. for Fusion Science, Japan; Oka, Y., National
Inst. for Fusion Science, Japarsumori, K., National Inst. for
Fusion Science, Japan; Asano, E., National Inst. for Fusion
Science, Japan; Kawamoto, T., National Inst. for Fusion
Science,Japan; Akiyama, R., National Inst. for Fusion Seien
ce, Japan; Kuroda, T., National Inst. for Fusion Science,
JapanAug. 1995, 37p; In English
Report No.(s): NIFS-369; DE96-742078; No Copyright;
Avail: CASI; A03, Hardcopy; A01, Microfiche

An intense H(sup -) beam of a sinleamlet is extracted
from a large multicusp plasma source operated with cesium
seedingThe H(sup -beams are accelerated up to 100keV by
asingle-stage or a two-stage electrode system. Spatial profiles
of the beams are measured calorimetrically and a minimum
beamdivergence angle of 5mrad is achieved at a H(sup -) cur
rent density of 30mA/cm(sup 2) with a beam energy of
100keV.A ratio of an acceleration current to a H(sup -) current
increases abruptly when a H(sup -) current saturates in the

espacechage limited region. This enhancement is mainly due

to secondary electrons caused by the intersection of H(sup -)
beams with an extraction grid. When an operating gas pres-
sure decreases, the ratio of the acceleration current to the
H(sup -) current decreases. This is related to a stripping loss
of H(sup -) ions in the electrodes. A beam divergence angle
becomes minimum when a ratio\dfsub acc) to V(sub ext)

is set at a optimum value of 1.6 in the single-stage accelera-
tion. This ratio is almost the same as that in the double-stage
acceleration, where the optimum ratio of E(sub accl)/E(sub
ext) is 1.5. In the optimum E(sub accl)/E(sub ext) ratio the
divergence angle is not affected by V(sub acc2). The diver-
genceangle can be reduced by changing V(sub acc2) even if
theratio of E(sub accl)/E(sub ext) is not optimized. The beam
steeringeffect by permanent magnets buried in an extraction
grid is observed in ninbeamlets experiments. A simple-cal
culation of a single particle trajectory gives a good approxi-
mationof the beam deflection angle.

Author (DOE)

Particle Trajectories; Permanent Magnets; lon Beams;
Atomic Beams; Beam Injection; Pressure Ratio; Plasmas
(Physics);Hydrogen lonsHeat Measugment

19960043022National Inst. for Fusion Science, Nagoya,

tron beam energy spread, performed at larger angles (theta)lapan

arealso discussed.

Author (DOE)

CyclotronRadiation;Relativistic Electon BeamsMagnetic
Fields; Doppler Effect; Velocity Measurement; Microwave
Amplifiers; Plasma Diagnostics; Cyclotron Resonance
Devices
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Developmentof diagnostic beams for alpha particle mea
surementon ITER

SasaoM., National Instfor Fusion Science, Japarariiike,

A., National Inst. for Fusion Science, Japan; Nomura, .,
Nationallnst. for Fusion Science, Japanadlé, M.,Doshisha
Univ., Japan; ¥maoka, H., Institute of Physical and Chemi



cal Research, Japan; Sato, M., HimegcHinical Univ, Japan; with sinusoidal temporal variation and exponential spatial

Aug. 1995, 26p; In English decay.
Report No.(s): NIFS-370; DE96-742075; No Copyright; DOE
Avail: CASI; A03, Hardcopy; A01, Microfiche lonized Gases; Temporal Distribution; Time Dependence;

The feasibility of alpha particle measurement using a Electric Discharges; Electric Fields; Electron Energy;
high energy diagnostic beam in combination with a neutral Molecular Gases
particleanalyzer is examined for a burning plasma on ITER.
In order to measure them in thaegy range of 0.5 - 3.5 MgV
therequired beam engy is around 1 MeV foa (sup 3)He(sup  19960043033Lawrence Livermore National Lab., Liver-
0) beam and 3 MeV for a (sup 6)Li(sup 0) beam with the beam more, CA USA
current density of around 1 mA/cm(sup 2) for both cases. Use of thin wall imaging in the diagnosis of laser heated
Among the various methods to produce such a high energyhohlraums
neutralbeam, the acceleration of negative ions is most favor Suter,L. J., Lawrence Livermore National Lab., USA; Thies
able.Recent results of relatively small-scale experiments onsen,A. R., Lawrence Livermore National Lab., USA: Ze,
thesenegative ion sources show that the required current den Lawrence Livermore National Lab., USA: Kauffman, R.,
sity is nowrealistic. Some technical problems how to scale-up LawrencelLivermore National Lab., USA; Price, R. Haw-
the ion source® be used on an ITER-size experiment are also rence Livermore National Lab., USA; Rupert, V. C., Law-
studiedon these experiments. rence Livermore National Lab., USA; Slivinsky, V. W.,,
Author (DOE) Lawrence Livermore National Lab., USA; Wang, C., Law-
Alpha Particles; Beam Currents; Fusion Reactors; lon rencelivermore National Lab., USAylay 14, 1996, 22p; In
SourcesCurrent Densityjon ProbesNegative lonsPlasma English; 11; Annual High-temperature Plasma Diagnostics
Diagnostics Conferencel2 - 16 May 1996, MontereZA, USA
Contract(s)/Grant(s): W405-eng-48
Report No.(s): UCRL-JC-116323; CONF-960543-15;
DE96-012232No Copyright; Arail: CASI; A03, Hardcopy;
19960043032Lawrence Livermore National Lab., Liver- A01, Microfiche

more,CA USA High-Z, laser heated hohlraums can be made thick
Molecular gas electron distribution function with space enoughto contain thermal radiation, yet thin enough to let out
and time variation x-rays greater than (approximately) 6keV produced by hot,
Garcia, Manuel, Lawrence Livermore National Lab., USA; relativelydense blow-off plasm&he authors use sucthin

May 01, 1995, 38p; In English wall hohlraums’ to observe the physical location of hot,
Contract(s)/Grant(s): W405-ENG-48 densejaser produced hohlraum plasmas. This technigise
Report No.(s): UCRL-ID-12161; DE96-012249; No Copy  allowed them to come to some understanding of laser trans-
right; Avail: CASI; A03, Hardcopy; A01, Microfiche port/depositionplasma stagnation and bulk plasma filling.

The desire for improved control over electric discharge DOE
phenomena in a wide variety of scientific, technological, LaserDepositionDense Plasmas{ Rays;Thin Walls; Hohl-
manufacturing, and waste processing activities spurs theraums
development of non-equilibrium, non-uniform, and time
dependent models. This paper addresses the situation of a
slightly ionized, uniform gas with a space and time varying 19960043041Lawrence Livermore National Lab., Liver-
electricfield, and in which inelastic collisions occiihe pus more,CA USA
posehere is to present a reasonabnsistent, and reasonably  Smoothing by spectral dispersion using random phase
accessible analytical result for the electron kinetics in a gasmodulation for inertial confinement fusion
dischargeegime of technological interest. This paper ‘sl Rothenberg). E.,Lawrence Livermore National Lab., USA;
structurechs follows. First, the analytical result for the loga Nov. 15, 1995, 12p; IfEnglish; 16th; 6th; Annual Conference
rithmic derivative in engy of the electron distribution func  on Lasers and Electro-Optics, 2-7 Jun. 1996, Anaheim, CA,
tion is state. Then, a discussion of the derivation is given.Anaheim,CA, USA, USA
Examplesof the solution are shown for an idealized nitrogen- Contract(s)/Grant(s): W405-eng-48
like gas where a uniform electric field ramps in tibedween Report No.(s): UCRL-JC-122668; CONF-960642-10;
static conditions, and then for sinusoidal behavior. Further DE96-007556No Copyright; Arail: CASI; A03, Hardcopy;
exampleshow the d&ct of a static electric field that decays AO01, Microfiche
exponentially with distance. Finally, the combined effect of Numericalsimulations of beam smoothing using random
field gradients in space atighe is demonstrated by mapping phasemodulation and grating dispersiare presented. Spa
out the average electron energy in the model gas for a fieldtial spectra of the target illumination show that significantly
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improved smoothing at low spatial frequency is achieved caused by a current imbalance. Current re-distribution is
while maintaining uniform intensity in the laser amplifier highly complex and very ditcult to analyze because the eon

DOE ditionsof the strand surfaces and the contact areas vary greatly
Inertial Confinement FusiorPhase ModulationSmoothing; with the operation of the conductdf, however the cable cur
GlassLasers;High Power Laserst.aser Fusion rentswere well-balanced, insulating the strands would be the

best way to reduce AC lossé&¥e propose a new CICC mag

19960043046Ecole Polytechnique Federale de Lausanne, Netstructure featuring a current lead that balances the strand
CentreDe Recherches en Physique des P|asr6mtzer|and currentsvia its resistance. HaViI’lg calculated current ba|anceS,
On locating the poloidal field coils for tokamak vertical ~ Wefind that strand currents are well within the present param
position control eters for nuclear fusion experiments and superconducting
Lister, J. B., Ecole Polytechnique Federale de LausanneMagneenegy storages.
Switzerland; Martin, Y., Ecole Polytechnique Federale de DOE
Lausanne, Switzerland; Moret, J. M., Ecole Polytechnique Alternating Current; Superconducting Magnets; Electrical
Federale de Lausanne, Switzerland; Dec. 1995, 33p; InResistanceCurrent Distribution;Nuclear Fusioninsulation
English
Report No.(s): LRP-533/95; DE96-619968; No Copyright; 19960044440Canadian Fusion Fuels Technology Project,
Avail: CASI; AO3, Hardcopy; AO01, Microfiche MississaugaOntario Canada

TheTCV tokamak has 16 pOlOidal field coils for plasma ITER task T49 (1994) Hitex demonstration test
shapingdistributed around the vacuum vessel. Experiments \jjller, J., Atomic Energy of Canada Ltd., Canada; Rodrigo,
are described which determine the relative merits of the dif- | Atomic Enegy of Canada Ltd., Canada; Sood, S., Institut
ferent coil positions for controlling the unstable vertical de Recherche de I'Hydro-Ontario, Canada; Fong, C., Institut
movement of elongated plasmas. The results show over agje Recherche de I'Hydro-Ontario, Canada; Giereszewski, P
order of magnitude variation in the amplitude of the plasma canadian Fusion Fuels Technology Project, Canada; Jan.
vertical position response wltages applied to the &fent 1995,29p; In English
coils. The currents induced in the vessel, the required reactiveReport No.(s): CFFTP-G-9503; DE96-615579; No Copy-
feedbackpower and the ohmic power dissipated invhssel right; Avail: CASI; A03, Hardcopy; AO1, Microfiche; US
all depend strongly on the coil location. Coils on the inboard, SalesOnly; US Sales Only
smallmajor radius, side of the vacuum vessel are particularly The HITEX process has been proposed for detritiating
effectiveat producing fastertical displacements. Comparing  impuritiesin the ITER plasma exhaust. It is based on isetopi
the results of two separate experiments withptieglictionsof cally exchanging the tritium bound in the impurities with-pro
the r|g|d current displacement model shows that the relativetium, with the resu'ting HT extracted across a permeam
meritsof the diferent coil positions are adequately explained processloes not produce tritiated waste or tritiated waeted

by this model. canachieve high decontamination factors with conventional
DOE equipment. A fully tritium-compatible loop was constructed
Terminal Configured Vehicle Program; Plasmas (Physics); at AECL Chalk River laboratories in order to demonstrate
Feedbackf-ield Coils; Electric Potential high-DF, and to further explore and optimize the operating

conditions for HITEX for ITER plasma exhaust processing.
19960043049National Inst. for Fusion Science, Nagoya, The loop has a 15 L tank, a Pt-on-alumina isotope exchange

Japan reactor, and a commercial PdAg permeator. It can operate
A new cable-in-conduit conductor magnet with insulated  over0-5 L/min recirculation rate, and with up16 Ci tritium.
strands theinitial tests focussed on detritiating CT(sub 4), and demon

YamaguchiSatarou, National Inst. for Fusion Science, Japan; stratedthat HITEX could achieve DF (approx) 10(exp st
Yamamoto, Junya, National Inst. for Fusion Science, Japanyariables include the H2 swamping ratio, gas recirculation

Motojima, Osamu, National Inst. for Fusion Scientapan; rate,initial tritium level, and gas composition. For DFs up to
Sep.1995, 24p; In English 10(exp 5), the experimental results are roughly consistent
Report No.(s): NIFS-371; DE96-742076; No Copyright; with a simple model basamh complete mixing and complete
Avail: CASI; A03, Hardcopy; AO1, Microfiche equilibration.At DFs over 10(exp 5), theate of decontamina

Many studies have used cable-in-conduit conductor tion slows down. The source of this slowdown needs to be
(CICC) cails in trying to develop an AC superconducting confirmed.A two stage HITEX concept has begeveloped.
magnet because of its enormous potential if AC losses werelhefirst stage is a once-through mode,to provide a factor of
low and insulation voltage was high. The strands in the most10 DF. The second stage operates in a batode, to provide
recent CICC magnets are coated with chromium or anothertheremaining 10(exp 5) DFAn ITER 2-stage HITEX system
metalwith high electrical resistance to order to induce current processing.4 mol/hr impuritiesvould provide 10(exp 6) DF
re-distribution among the strands and to avoid a quenchon the waste stream, and 230 mol/hr Q(sup 2) product, at
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about5 g tritium inventoryFurther tests on the HITEX tritium Side scattering of the radiation during the interaction of
loop shouldstudy the d&ct of other experimental parameters, alaser beam with the long scale length plasma in hohlraum is
andidentify the source of the slow tritium release. A 2-stage a difficult problem of relevance to the viability of ICF. It is
HITEX loop similar to the proposed ITER design should be important to measure the absolute amount of the laser side
built and tested. scatter as well as the angular distribution of that scatter. The
DOE OSA diagnosticdias been implemented on N®Yb measure
Decontamination; Hydrogen; Plasmas (Physics); Tritium; these quantities. We have implemented a fiber-optically
Thermonuclear Reactions; Isotope Separation; Impurities; coupled streak camera to measure the temporally and angu-
FusionReactors larly resolved side scatter radiation at 351 nm at 9 different
angles. Filtered PIN diodes were positioned at 31 various

19960044456National Science Centetharkoy Ukraine angles in the E-field plane and B-field plane of the incident
The becoming of nonlinear electromagnetic dissipative ~ Probebeam to sample and measure the scattered radiation at

structure in nonequilibrium dissipative medium Stano-  the351 nm wavelength of the probe. The diode data was used
vlenie nelinejnykh ehlektromagnitnykh dissipativnykh to calibrate the Brillouin power received by the 9 strategically
struktur v neravnovesnykh provodyashchikh sredakh. located fiber OptiC channels. This presenta’[ion will describe
Buts, A. \, National Scienc€enter Ukraine; \6dyanitskij, ~ the OSA and associated diagnostics.

A. A., National Science Center, Ukraine; 1995, 39p; In DOE

Russian Angular Distribution; Fiber Optics;Hohlraums;P-I-N June

Report No.(s): KFTI-95-7; DE96-618662; No Copyright; tions; Streak Cameras; Laser Beams; Plasma Diagnostics;
Avail: CASI; A03, Hardcopy; A01, Microfiche; US Sales Light (Msible Radiation)Brillouin Effect
Only; US Sales Only

Theevolutionof nonlinear electromagnetic and thekrmo  19960044473Forschungszentruiarlsruhe G.m.b.Hinst.
electromagnetistructure in a conducting medium unden fuer Materialforschung.Karlsruhe, Germany
equilibriumcondition is considered. This evolution can result proceedings of the IEA-Technical Workshop on the Test
in anomalous penetration of electromagnetiegy trougha  Cell System for an International Fusion Materials Irradi-
CondUCtingﬂediUm. The review of Stationary nonequilibrium ation Fac|||ty |EA_|mp|ementing agreement for a pro-
stateson which ground such structures can form is done. The gramme of reseach and developmenbn fusion materials
inductionequationwhich is describing the processes of elec Moeslang, A., Editor, Forschungszentrum Karlsruhe
tromagnetic structures becoming are obtained in electrong.m.b.H.,Germany; LindauR., Editor Forschungszentrum
magnetichydrodynamic approximation. The solution of this  KarlsruheG.m.b.H., Germany; Sep. 1995; ISSB47-8620,
equation is obtained in 1-D case when electric or magnetic413p; In English; IEA-Technical Workshop on the Test Cell
field or incident electromagnetic wave field is given on the System for an International Fusion Materials Irradiation
conducting medium surface. Incident electromagnetic wavefacility, 3-6 Jul. 1995, Karlsruhe, Germany
forms magnetic shock wave, which percolates trough con-ReportNo.(s): FZKA-5633; CONF-950722®E96-740819;

ductingmedium until incident wave feeds it eyegy. In the No Copyright; Avail: CASI; A18, Hardcopy; A04, Micro-
case of incident electromagnetic field has a pulse form thefiche; US Sales Only; US Sales Only

comparison of efficiencyf linear and nonlinear penetration After a Conceptual Design Activity (CDA) study on an

is done. InternationalFusion Material Irradiation Facility (IFMIf)as

DOE beenlaunched under the auspices of the IEA, workjraups

Electromagneti¢-ields; Magnetohydrodynamicslonequili- ~ and relevant tasks have been defined and agreed in an IEA-

brium Conditions;Nonlinearity; Plasma Heating workshopthat was hel®eptember 26-29 1994 at Karlsruhe.
For the Test Cell System 11 tasks were identified which can

19960044465L0s Alamos National LabNM USA be grouped into the three major fields neutronics, test matrix/

Time resolved side scatter diagnostics at N@QV users and test cell engineering. In order to discuss recently

Kyrala, G. A., Los Alamos National Lab., USA; Evans, S. C., achievedesultsand to coordinate necessary activities for an
Los Alamos National Lab., USA; Jimerson, J. R., Los Alamos effectivedesign integration, a technical workshop on testT
NationalLab., USA; Fernandez, J. C., Los Alamos National Cell System was initiated. This workshop was organized on
Lab., USA; [1996], 6p; In English; 11th; High Temperature July 3-6 1995 by the Institute for Materials Research | at the
Plasma Diagnostic Conference, 13-17 Jun. 1996, MontereyfForschungszentrutdarlsruhe and attended by 20 specialists
CA, USA working in the fieldsneutronics, fusion materials R and D and
Contract(s)/Grant(s): W405-eng-36 test cell engineering in the European Union, Japan, and the
Report No.(s): LA-UR-96-1652; CONF-9606208-9; USA of America. The presentations and discussions during
DE96-011274No Copyright; Avail: CASI; A02, Hardcopy; this workshop have shown together with the elaborated lists
A01, Microfiche of action items, that has been achieved in all three fields, and
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that from the future IFMIF experimental program for a rum Labs.,USA; DeeneyC., Sandia National Labs., USA; Jobe,
berof materials a database covering widerspread loanting D., SandiaNational Labs., USA; McGurn, J., Sandia National
ditions up to DEMO-reactor relevant end-of-life damage Labs.,USA; MacFarlane, J. J.,¥tonsin Univ, USA; Wang,

levelscan be expected. P., Wisconsin Univ., USA; [1996], 19p; In English; 11th;
DOE Annual High-temperature Plasma Diagnostics Conference,
Irradiation; ConfeencesFlux (Rate);Neution Emission 12-16May 1996, MontergyCA, USA

Contract(s)/Grant(s): DE-AC04-94AL-85000
19960044475Forschungszentrum  Karlsruhe G.m.b.H., Report  No.(s):  SAND-96-1290C; = CONF-960543-1;

Karlsruhe, Germany DE96-010986No0 Copyright; Arail: CASI; A03, Hardcopy;
Neutron induced displacement damage in beryllium in the ~ AO1, Microfiche

blanket of a (d,t)-fusion reactor Neutroneninduzierte ¥r- Solid and annular silicon aerogel and agar foams were
lagerungsschaedigung von Beryllium im Blanket eines shot on the accelerator SATURN to study plasma initiation,
(d,t)-Fusionsreaktors accelerationand stagnation. SAJRN delivers 7 MA with a
Hermanutz, D., Forschungszentrum Karlsruhe G.m.b.H.,50nsec rise time to these foam load® ifélded several spec
Germany;Sep. 1995; ISSN 0947-8620,4pb; In German troscopicdiagnostics to measure plasma parameters through

Report No.(s): FZKA-5642; DE96-740681; No Copyright; Out the z-pinch discharge. A spatially resolved single frame
Avail: CASI; A06, Hardcopy; A02, Microfiche; US Sales time-gatedEUV spectrometer measured the extent of plasma
Only; US Sales Only ablation off the surface foam. A time integrated crystal

Beryllium is a favored candidate farneutron multiplier ~ SPectrometer showed that characteristic K shell radiation of
in solid breeder blankets fusion reactors. This is mainly due ~ Silicon in the aerogel and of S and Na impurities in the agar
to its low (n, 2n)_reacti0n threshold and because of its goodwere all attenuated when the foam loads were coated with a
thermal and mechanical properties. Its behaviour underconductive layer of gold. The time resolved pinhole camera
intenseneutron irradiation, howevgs a crucial issue fdts showedthat in general the quality of the pinch implosions was
use in future fusion reactors. Displacement damageriy- poorbut improved withincreasing dbrts to improve current
lium so far has been calculated both with data related andcontinuitysuch as prepulse and conductive coatings.
methodological deficiencies. First of all, there is a need to POE
have accurate cross-section data in order to obtain reliabld’lasmaAcceleration;Protective CoatingsPlasma Diagnos
spectra of primary knock-on atoms (PKAs). Furthermore, tics; Aeogels;Zeta Pinch;Plasmas (Physics)
there are principal restrictions of the NRT-model in general

usedto calculate secondary displacemeniated by PKAs. 19960044511Pacific Northwest Lab Richland, VA USA

The underlying theory of damage-energy (part of kinetic BeaATRIX-2, phase 2: Data summary eport

energy of PKA transferred elastically to matrix atoms) sjagle, O. D., Pacific Northwest Lab., USA; Hollenberg, G.
according to Lindhard is strictly valid only for medium and . pacific Northwest Lab., USA; May 1996, 136p; In
heavymass ions with moderate egies in tagets of thesame English

element. In this work improved damage cross-sections andcontract(s)/Grant(s]PE-AC06-76RL-01830
displacementates (dpa/s) in berylliurhave been calculated Report No.(s): PNNL-11148; DE96-011596; No Copyright;
based on cross-section data from ENDF/B-6 (with a signifi- avail: CASI; A07, Hardcopy; A02, Microfiche

cantly improved (n, 2n)-evaluation) and on an appropriate  The BEATRIX-2 experimental program was an Interna
treatmenof Qamage-engy thatlls swtab!e for fusion relevant  tional Enegy Agency sponsored collaborativéaet between
damage of light mass materials. "This work has been per-japan, Canada, and the USA to evaluate the performance of
formedin the framework of th&luclear Fusion Project of the  ceramicsolid breeder materials in a fast-neutron environment

Forschungszentrutkarlsruhe and is supported by thero- athigh burnup levels. This repatidresses the Phase 2 aetivi
pean Communities within the European Fusion Technologyties, which included two in situ tritium-recovery canisters:
Program’. temperature-changend temperature-gradient. Tteanpera

DOE ture-changeanister contained a Li20 rirgpecimen that had
Blankets(Fusion Reactors)Breeder Reactord;usion Rea€ g nearly uniform temperature profile and was capable of tem
tors; Nuclear FusionHeavy lons perature changes between 530 and 640 C. The temperature-

gradient canister contained a Li2ZrO3 pebble bed operating
19960044508Sandia National Labs., Albuquerque, NM under a thermal gradient of 440 to 1100 C. Postirradiation

USA examinatiorwas carried out to characterize the Phase 2 in situ
Spectroscopiadiagnosis of foam z-pinch plasmas on SA specimens and a series of nonvented capsules designed to
URN address the compatibility of beryllium with lithium-ceramic

Nash, T J., Sandia National Labs., USA; Derzon, M. S.,-San solid-breedematerials. The results of the BERIX-2, Phase
dia National Labs., USA; Allshouse, G., Sandia National 2, irradiation experiment provided an extensive data base on
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thein situ tritium-release characteristics of Li20 and Li2ZrO3 K., General Atomics Co., USA; McChesney, J. M., General
for lithium burnups near 5%. The composition of the sweep AtomicsCo., USA; Mansfield, D. K., Princeton Plasihys
gaswas found to be a critical parameiethe recovery of tri icsLab., USA;Medley S. S., Princeton Plasma Physics Lab.,
tium from both Li20 and Li2ZrO3. fitium inventories mea USA; Parks, P. B., General Atomics Co., USA; Jun. 1996,
sured confirmed that Li20 and Li2ZrO3 exhibited very low 12p;In English; 23rd; European Physical Society Conference
tritium retention during the Phase 2 irradiation. Tritium on Controlled Fusion and Plasma Physics, 24-28 Jun. 1996,
inventoriesin Li2ZrO3 after Phase 2 tended to bey&rthan Kiev, Ukraine

those found for Li2ZrO3 in other in situ experiments, but the Contract(s)/Grant(s): DE-FG03-92ER-54150

largervalues may reflect thiarger generation rates in BEA  Report No.(s): GA-A-22323,; CONF-9606226-1;
TRIX-2. A series of 20 capsules was irradiatedétermine DE96-011551No Copyright; Avail: CASI; A03, Hardcopy;

the compatibility of lithium ceramics and beryllium under AO1, Microfiche

conditions similar to a fusion blanket. It is concluded that Theenegy distributions and radial density profilestbé
Li20 and Li2ZrO3 should remain leading candidates for use fast-confined trapped alpha patrticles in DT experiments on

in a solid-breeder fusion-blanket application. TFTR are being measured in the enerange 0.50 3.5 MeV

DOE using the Pellet Charge Exchange diagnostic developed in a
Aluminum Oxides; Ceramics; Lithium Isotopes; Tritium; collaboration involving General Atomics, the A.F. loffe
TemperatureGradients;lrradiation; Beryllium Physical-Technicdnstitute, and the Princeton Plasma Rhys

ics Laboratory A brief description of the measuremésth
19960044521Wisconsin Univ., Dept. of Nuclear Engineer- hiquewhich involves active neutral particle analysis using the

ing and Engineering Physicdadison, Wi USA ablationcloud surrounding an injected lithium or pellet as the
Evolution of toroidal flow during, after mode locking neutralizer is presented. In the core of quiescent TFTR dis-
YokoyamaM., Wisconsin Univ, USA; CallenJ. D., Wscon- chargesmeasured alpha spectra are consistent with classical
sin Univ., USA; Hegna, C. C., Wisconsin Univ., USA; Nov. slowing down. Measured Doppler broadening of alphas near
1995,23p; In English thebirth enegy is consistenwith the efective temperature of
Contract(s)/Grant(s): DE-FG02-86ER-53218 interactingdeuterium and tritium ions. Outside the core alpha
Report No.(s): UW-CPTC-95-4; DE96-009528; No Copy- €nergyspectra and density profiles are influenced by the-mag
right; Avail: CASI; A03, Hardcopy; A01, Microfiche netic field ripple and appear to be consistent with stochastic

The response of the toroidal flow velocity to the abrupt ripple diffusion. Sawtoottoscillations lead to the significant
locking of it in the vicinity of a magnetohydrodynamic broadening of alpha density profiles. The experimental data
(MHD) tearing-mode- induced magnetic island is examined are modeled using a Fokker-Planck Post TRANSP (FTTP)
analyticallyand numerically using a diifsive transport model ~ codewhich includes the &cts of the classical slowing down,
in a cylindrical plasma model. The resultant toroidal momen Magnetic field ripple losses, and the sawtooth mixing of alpha
tum confinement is shown to degrasignificantly after mode ~ Particles. The comparison of the experimental data with the
locking, as is often observed on many tokamaks and reversed™PPT calculations shows that broadening of trapped alpha
field pincheRFPs).The degraded toroidal momentum eon densityprofiles after the sawtooth crashes can be explained by
finementtime in the core and edge regions of the plasma arethe influence of poloidal electric field generated during the
evaluated and compared to experimental observations, Th&rashes.
modelocking time scale itself is also investigated by using a POE
model toroidal torque balance equation. The decrease offokamak Devices; Alpha Particles; Charge Exchange;
mode frequency during mode locking seems to be governeditapped Particles; Energy Spectra; Radiation Spectra;
mainly by the electromagnetic torque exerted on the resistive EnergyDistribution; Density Distribution;lon Density (Con
layer. For tokamak plasmas, the mode locking time scale iscentration);Plasma Contl
foundto be much shorter thahe difusion time scale, which

is in general agreement with experimental observations.  19960044581National Inst. for Fusion Science, Nagoya,

DOE Japan
Magnetohydrodynamics; Tokamak Devices; Plasmas (Phys-Behavior of hydrogen atoms in boon films during H2 and
ics); Flow \&locity; Cylindrical PlasmasConfinement He glow discharge and thermal desorption

Tsuzuki, K., Graduate Univ. for Advanced Studies, Japan;
19960044579General Atomics CoSan Diego, CA USA Natsir, M., Graduate Univ. for Advanced Studies, Japan;
Aspects of trapped confined alpha physics on TFTR Inoue, N., National Inst. for Fusion Science, Japan; Sagara,
Petrov, M. P., loffe (A. F.) Physical-Technical Inst., Russia; A., National Inst. for Fusion Science, Japan; Noda, N.,
Gorelenkov, N.N., Troitsk Innovation and Fusion Research National Inst. for Fusion Science, Japan; Motojima, O.,
Inst., Russia; Budny, R. V., Princeton Plasma Physics Lab.,Nationallnst. for Fusion Science, Japan; Mochizukj,Hok-
USA; Duong, H. H., General Atomics Co., USA; Fisher, R. kaido Univ., Japan; Fujita, I., Hokkaido Univ., Japan; Hino,
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T., Hokkaido Univ., Japan; Yamashina, T., Hokkaido Univ., Contract(s)/Grant(s): W405-eng-48

JapanSep. 1995, 21p; In English Report No.(s): UCRL-ID-17076-Rev-1; DE96-012062; No
Report No.(s): NIFS-374; DE96-742085; No Copyright; Copyright; Avail: CASI; A15, Hardcopy; A03, Microfiche
Avail: CASI; A03, Hardcopy; AO1, Microfiche To define the development work neededsupport iner

Hydrogen absorption and desorption characteristics intial confinement fusion (ICF) program goals, the authors have
boron films deposited on a graphite liner have been studiedassemblethis Core Science ana&ghnology (CS and T) Plan
Numberof hydrogen atoms absorbed in the films is estimated thatencompasses nearly all science research and technology
from a decrease in hydrogen pressure during a hydrogen glowdevelopmenin the ICF program. The objective of the CS and
discharge. It was 1.9 x 10(exp 17) atoms/cm(exp 2) in the 1T Plan described here is to identify the development work
hourdischage after an evacuation of H atoms contained in the needed to ensure the success of advanced ICF facilities, in
original boron films by thermal desorption. Hydrogen atoms particular the National Ignition Facility (NIF). This plan is
were absorbed continuously without saturation for 3 hoursintendedas a framework to facilitate planning and coordina
during the discharge. Number of H atoms absorbed reachedion of future ICF programmatic activities. The CS and T Plan
t0 2.6 x 10(exp 17) atoms/cm(exp 2) at 3 ha@udischage in covers all elements of the ICF program including laser
helium was carriedutto investigate H desorption charaeter technologypoptic manufacturing, taret chambertaiget diag
istics from hydrogen implanted boron films. It was verified nosticstamget design and theqriaget components and fab
that reactivity for hydrogen absorption was recovered afterrication, and taget physics experiment§he CS and T Plan
the He discharge. Hydrogen atoms were accumulated in thédnasbeen divided intéhese seven dérent technology devel
films by repetition of alternate He and H2 disgfearThermal opmentareas, and they are used as level-1 categories in a work
desorption experiments have been carried out by raising théoreakdown structure (WBS) to facilitate the organization of
liner temperature up to 500 C for films after 1 hour, 3 hours all activities in this plan. The scope of the CS and T Plan
hydrogen discharge and 6 times repetition of H2/He dis- includesall research and development requit@dupport the
charges. Most of H atoms in the films were desorbed for all NIF leading up to the activation and initial operation as an
these cases. The slow absorption process was confirmeéhdirect-drivefacility. In each of the CS and T main develop

throughthe thermal desorption experiments. mentareas, thauthors describe the technology and issues that
DOE need to be addressed to achieve NIF performance goals. to
Vapor Deposition; Thin Films; Hydrogen Atoms; Boron; resolveall issues and achieve objectives, an extensive assort
Glow Dischages mentof tasks must be performed irtaordinated and timely

manner. The authors describe these activities and present
19960044604Lawrence Livermore National Lab., Liver- Planning schedules that detail the flow of work to be per-

more,CA USA formedover a 10-yeaperiod corresponding to estimated time
Electric vortex in MHD flow needed to demonstrate fusion ignition with the.N\B&sides
Garcia, Manuel, Lawrence Livermore National Lab., USA; thebenefitsto the ICF program, the authors also discuss how
May 01, 1995, 1p; In English thecommercial sector and the nuclear weapons science may
Contract(s)/Grant(s): W405-eng-48 profit from the proposed research and development program.
Report No.(s): UCRL-ID-12162; DE96-012246; No Copy =~ DOE

right; Avail: CASI; A03, Hardcopy; A01, Microfiche NuclearWeaponsLaser Applications|nertial Confinement

An electric vortex is the circulation of electron space Fusion;Fabrication
charge about a magnetic field line that is transported by ion
momentum. In cold, or low beta flow the vortex diameter is 19960044638Japan Atomic Energy Research Inst., Tokyo,
theminimum length scalef chage neutrality The distinctive Japan
featureof the vortex is its radial electric field which manifests - Relativistic down-shift frequency effecion the application

theinterplay of electrostatics, magnetism, and motion. of electron cyclotron emission measurements to JT-60U
DOE tokamak plasmas: Second harmonics
Magnetohydrodynamic  Flow; Electrostatics; Magnetic sato,Masayasu, Japan Atomic EggrResearch Instlapan;
Fields; Space Chage; Vortices Isei, Nobuaki, Japan Atomic Energy Research Inst., Japan;

Ishida, Sinichi, Japan Atomic Energy Research Inst., Japan;
19960044612 awrence Livermore National Lab., Liver- Nov. 1995, 67p; In Japanese

more,CA USA Report No.(s): JAERI-Research-95-074; DE96-742083; No
Core science and technology development plan for indi-  Copyright; Avail: CASI; A04, Hardcopy; AO1, Microfiche
rect-drive ICF ignition Effect of relativistic frequency down-shift on the deter-

Powell, H. T., Editor, Lawrence Livermore National Lab., mination of the electron temperature profile from electron
USA,; Kilkenny, J. D., EditorLawrence Livermore National  cyclotronemission(ECE) in J60U tokamak plasmas is stud
Lab., USA; Dec. 1995, 343p; In English ied. The radial shift of the electron temperature profile due to
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theeffects is not negligible, compared with the spatial resolu
tion of ECE measurement systems ofaDlU. Therefore it is
necessaryo correct the ééct for precise measurementtbé
electron temperature profile. Dependenciethefshifted fre

19960044640National Inst. for Fusion Science, Nagoya,
Japan

Energy confinement scaling fom the international stella
rator database

qguency on the electron density, electron temperature andstroth, U., Max-Planck-Inst. fuer Plasmaphysik, Germany;

toroidal magnetic field are studied for the uniform electron
densityand parabolielectron temperature profile in-&DU.

It is revealed to be necess#my the estimation of shift due to
the relativistic down-shift frequency to take into account of
the optical thickness.

DOE

Cyclotron Radiation; Electron Density (Concentration);
PlasmagPhysics);Tokamak Devicestemperatue Piofiles;
Relativistic Effects; Spatial Resolution; Temperature
Measurement

1996004463MNational Inst. for Fusion Science, Nagoya,
Japan

Multi-beamlet focusing of intense negative ion beams by
aperture displacement technique

Takeiri, Y., National Instfor Fusion Science, Japan; Kaneko,
O., National Inst. for Fusion Science, Japan; OkaN4tional
Inst. for Fusion Science, Japarsumori, K., National Inst. for

Murakami,M., Oak Ridge Nationdlab., USA; DoryR. A.,
Oak Ridge National Lab., USA; Yamada, H., National Inst.
for Fusion Science, Japan; Okamura, S., National Inst. for
Fusion Science, Japan; Sano, F., Kyoto Univ., Japan; Obiki,
T., Kyoto Univ, Japan; Sep. 1995, 58p; In English
Report No.(s): NIFS-375; DE96-742079; No Copyright;
Avail: CASI; A04, Hardcopy; AO1, Microfiche

An international stellarator database on global energy
confinemenis presented comprising data from tHEFACHS
and Heliotron E heliotron/torsatrons and the W7-A and
W?7-AS shearless stellarators. Regression expressions for the
enegy confinement time are given for the individagiavices
and the combined dataset. A comparison with tokamak L
modeconfinement is discussed on the basis of various scaling
expressiondn order to make this database available to-inter
estedcolleagues, the structure thie database and the parame
ter list are explained in detail. More recent confinement
results incorporating data from enhanced confinement
regimessuch as H mode are reported elsewhere.
DOE

Fusion Science, Japan; Asano, E., National Inst. for FusionTokamak DevicesStellarators;Plasma Conwl

ScienceJapan; Akiyama, R., National Inst. for Fusion Seien

ce, Japan; Kawamoto, T., National Inst. for Fusion Science,
Japan; Kuroda, T., National Inst. for Fusion Science, Japan

Ando, A., Tohoku Univ, Japan; Aug. 1995, 42p; In English

Report No.(s): NIFS-368; DE96-742080; No Copyright;

Avail: CASI; A03, Hardcopy; A01, Microfiche
Multi-beamletfocusing ofan intense negative ion beam

hasbeen performed using the beamlet steering by the apertur
displacement. The apertures of the grounded grid were dis-

placedas all beamlets df70 (18 x 15) in the area of 25 cm x

26 cm would be steered to a common point (a focal point) in
both the two-stage and the single-stage accelerators. Th
multi-beamlets were successfully focused and the e—foldingA
half width of 10 cm was achieved 11.2 m downstream from

Japan

1996004464 1National Inst. for Fusion Science, Nagoya,

NIFS joint meeting plasma-divertor interactions and fur
damentalsof boundary plasma-wall interactions

Morita, K., Nagoya Uniy, Japan; Kaneko,.,TOkayama Univ
of Science, JapaMar. 1995, 17p; In Japanese; NIFS Joint

(i‘vleeting on Plasma Divertor Interactions and Fundamentals

of Boundary Plasma-wall Interactions, 6-7 Jan. 1995, Nagoy
a,Japan

Report  No.(s): NIFS-PROC-21; CONF-9501124;

%E96—741965No Copyright; Arail: CASI; A06, Hardcopy;

02, Microfiche
Thisissue is the collection dfie papers presented at the

the ion source in both the accelerators. The correspondlnqitle conference. The 18 of the presented papers are indexed

grossdivergence angle is 9 mrad. The negative ion beamlets

aredeflected bythe magnetic field for the electron deflection

individually.

at the extraction grid and the deflection direction oppositely Plasmalnteractions:Confeences\all Temperature

changedine by line, resulting in the beam split in the deflec
tion direction. Thisheamlet deflection was well compensated
alsousing the beamlet steering by the apertlisplacement

19960044649Tokyo Univ., Nuclear Engineering Research

of the grounded grid. The beam acceleration propertiesLab., Tokai, Japan

related with the beam divergence and the H(-) ion currentCollection of Summaries of reports on result of research
were nearly the same for both the two-stage and the singleat basicexperiment device for nuclear fusion eactor blan
stage accelerators, and were dependent on the ratio of thket design, 1994

extractionto the acceleration electric fields.
DOE
Atomic Beamslon BeamsMagnetic FieldsNegative lons

Jul. 1995, 73p; In Japanese
ReportNo.(s): UTNL-R-0325; DE96-742151; No Copyright;
Avail: CASI; A04, Hardcopy; AO1, Microfiche
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Thedevelopment of nuclear fusion reactors reached suchDE96-012212No Copyright; Aail: CASI; A03, Hardcopy;
stage that the generation of fusion power outpatparable  AO1, Microfiche
with the input power into core plasma is possible. At present, We present an iterative procedure for constructing fully
the engineering design of the international thermonuclearcontinuous phase screens for tailoring the focal plane inten-
fusionexperimental reactplTER, is advanced by the coop  sity distributions. This algorithm alleviates the stagnations
erationof Japan, USA, Europe and Russia, aiming at the startexperiencedn the application of the GerchlgeSaxtonalgo
of operationat the beginning of 21st centuiyhis meeting for  rithm with a random initial phase screen and leadsfioieht
reporting the results has been held every year, and this timegistribution of theincident enagy into the desired focal plane
it was held on May 19, 1995 at University akyo withthe profile.
theme 'The interface properties of fusion reactor materials DOE
and the control of particle transport’. About 50 participants Inertial Confinement Fusion; Laser Plasmas; Far Fields;
from academic, governmental and industrial circles discussedirradiance; Algorithms;Iterative Solution
actively on the theme. Three lectures on the topics of fusion
rea(_:tor engineering ano_l materials and seven I_ectures on th'f9960045181Lawrence Livermore National Lab., Liver-
basic experiment of fusion reactor blanket design related to

. : . _ more,CA USA

thenext period project were given at the meeting.
DOE
Blankets(Fusion Reactors)Reactor DesignThermonuclear
Reactions; Reactor Materials; Fusion Reactors; Nuclear
Fusion; Breeder Reactors

A tangentially viewing visible TV system for the DIII-D
divertor

Fenstermacher, M. E., Lawrence Livermore National Lab.,
USA; Meyer, W. H., Lawrence Livermore National Lab.,
USA; Wood, R. D., Lawrence Livermore National Lab.,
USA; Nilson, D. G., Lawrence Livermore National Lab.,
19960044654Babcock and Wilcox Co., Lynchburg, VA ~ USA; Brooks, N. H., General Atomics Co., USA; Fa896,
USA 22p; In English; 11th; Annual High-temperature Plasma
Tokamak Physics EXperiment (TPX): Toroidal field mag- Diagnostics Conference, 12-16 May 1996, Monterey, CA,
net design, development and manufacture, volume 2, USA

Materials and processes selection Contract(s)/Grant(s\V-7405-eng-48

Smith, B. R., Babcock and Wox Co., USA; Aug. 15, 1995, Report  No.(s): UCRL-JC-122839; CONF-960543-7;
257p;In English DE96-011813No Copyright; Avail: CASI; A03, Hardcopy;
Contract(s)/Grant(s): W405-eng-48; B235308 A01, Microfiche _

ReportNo.(s): UCRL-CR-121738; DE96-009589; No Cepy A video camera system has been instatiedhe DIll-D
right; Avail: CASI: A12, Hardcopy; A03, Microfiche tokamakfor 2-D spatial studies of line emissionthe lower

This document identifies the candidate materials and divertor region. The system views the divertor tangentially
manufacturing processes selected for development of thdfOm an outer port at approximately the height of the X-point.
TPX Toroidal Field (TF) Magnet. Supporting rationale and At the tangency plane the entire divertor from inner wall to
selectioncriteria are provided for justification and the materi outsidethe DIII-D bias ring is viewed with spatig¢solution
als properties database report is included for completeness<?f @Pproximately 1 cm. The image contains information from
Specificproperties for each material selection are inclided ~2PProximately 90 degrees of toroidal angle. In a recent

this document. upgrade, remotely controllable filter changers were added
DOE which have produced images from nominally identical shots
Superconducting Magnets; Tokamak Devices; Manufactur- usinga series of spectral lines. Software waseloped to cal
ing; Data BasesProduct Development culatethe response function matnissing distributed comput

ing techniques and assuming toroidal symmetry. Standard
sparse matrix algorithms are then used to invert the 3-D
19960045180Lawrence Livermore National Lab., Liver- images onto a poloidal plane. Spatial resolution of the

more,CA USA inverted images is 2 cm; higher resolution simply increases
Synthesis of fully continuous phase screens for tailoring  thesize of the response function matrix. Initial results from a
the focal plane irradiance profiles seriesof experiments with multiple identical shots show that

Dixit, Sham, Lawrence Livermore Natioriab., USA; Feit, theemissionfrom ClIl and CllI, which appears along the inner
Mike, Lawrence Livermore National Lab., USA; Apr. 26, scrape-offayer above antdelow the X-point during ELMing
1996, 24p; In English; Optical Society of America Topical H-mode, moves outward and becomes localized near the
Meetingon Diffractive Optics and Micro Optics, 29 Aprl X-point in Partially Detached Divertor (PDD) operation.

May 1996, Boston, MA, USA DOE

Contract(s)/Grant(s): W405-eng-48 Divertors (Fusion Reactors); Tokamak Devices; Line Spec-
Report No.(s): UCRL-JC-124012; CONF-960465-6; tra; Plasma DiagnosticsEmission Spectra
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19960045201National Inst. for Fusion Science, Nagoya, 19960045240Lawrence Livermore National Lab., Liver-

Japan more,CA USA

Control of discharge conditions to reduce hydrogen con-  Thomson scattering stray light reduction techniques
tent in low Z films produced with DC glow usinga CCD camera

Natsir, M., Graduate Univ. for Advanced Studies, Japan; Nilson,D. G., Lawrence Livermore National Lab., USA; Hill,
SagaraA., National Inst. for Fusion Science, Japastiduki, D. N., Lawrencelivermore National Lab., USA; Evans, J. C.,

K., Graduate Univ. for Advanced Studies, Japan; Tsuchiya,Lawrence Livermore National Lab., USA; Carlstrom, T. N.,
B., Nagoya Uniy, Japan; Hasegawa,, Wagoya Uniy Japan; Lawrencelivermore National Lab., USA; Hsieh, C. L., Law
Motojima, O., National Inst. for Fusion Science, Japan; Sep. renceLivermore National Lab., USA; Stockdale, R. Eaw-

1995,22p; In English rence Livermore National Lab., USA; Feb. 1996, 22p; In
Report No.(s): NIFS-373; DE96-742084; No Copyright; English;11th; Annual High-temperature Plasma Diagnostics
Avail: CASI; A03, Hardcopy; AO1, Microfiche Conferencel2-16 May 1996, MonterelCA, USA

Boronization at near room temperature has been per-Contract(s)/Grant(s): W-7405-eng-48; DE-AC03-89ER-
formed in plasma processing teststand (PPT) by using a 5961114
diboranegases B2H6 in He on electrically floating or unfloat Report No.(s): UCRL-JC-124078; CONF-960543-6;
ing Al samples under various conditions on DC glow dis- DE96-011812No Copyright; Avail: CASI; A03, Hardcopy;
charge power or total gas pressure. The hydrogenA01, Microfiche
concentration was analyzed by using elastic recoil detection ~ The DIII-D Thomson scattering system has been
method (ERD) and a new modified normalizing technique expanded to measure divertor plasma temperatures from
with Rutherford back scattering (RBS). Results showed that1-500eV and densitieBom 0.05 to 8 x 10(exp 20) m(exp -3).
ahigh growth rate of film formation arftbating surface were  to complete this system, a difficult stray light problem was
effectivein reducing hydrogen concentrationBrfilms. This overcometo allow for an accurate Rayleigh scattering density
result was in good agreement with earlier measurements of Hcalibration.The initial stray light levels were over 500 times
with flashfilament (FF) desorption method. In particular the higher than the expected Rayleigh scattered signal. Using a
H/B ratio was reduced by decreasing ions but increasing radi CCD camera, various portions of the vessel interior were

calsfor B film formation. examinedwhile the laser wafired through the vessel in air at
DOE atmospheric pressure. Image relaying, exit window tilting,
Glow Discharges; Thin Films; Boron; Coatings; Hydrogen; entrance and exit baffle modifications, and a beam polarizer
PlasmagPhysics) were then used to reduce the stray light to acceptable levels.

The CCD camera gave prompt feedback on tlectizeness
19960045230Kurchatov(l. V) Inst. of Atomic Enegy, Mos- of each modification, withouhe need to re-establish vacuum
cow. USSR conditionsrequired whemsing the normal ¥alanche Photo
’ diodeDetectors (APD). Once the stray light wadisigntly

The algorithm for ion temperature determination by ; . : .
charge-exchangaeutrals spectra reduced, the APD detectors provided the signal time history

Dnestrovskij,u. N., Kurchatov (1. \) Inst. of Atomic Ener to more accurately identify the source locatidfe have also
gy, USSR; M’elniko{/A V., Kurchatov(l. V) Inst. of Atomic foundthat certain types of high reflectance dielectric coatings
En,ergy USSR: Smirmov. A. P.. Kurchatov (.I V) Inst. of producelO to 15 times more scattéwan other types of more

Atomic Enegy, USSR: KhutoretskyA. V., Kurchatov (1. \) conventional coatings. by using low-scatter mirror coatings
Inst. of Atomic Enegy,USSR' 1094 26p In English ' andthese new stray ligheduction techniques, we now have
Rep;ortNo (s): |AE-5780/6° DE96-619981- Copyrightyail: moreflexibility in the design otomplex Thomson scattering

configurationgrequired to probe theentral core and the new
radiativedivertor regions of the DIII-D vessel.
DOE
lasma Diagnostics; CCD Cameras; Divertors (Fusion
eactors); Plasma Density; Plasma Temperature; Thomson
Scattering;Tokamak Devices

Issuing Activity (Department of Energy (DOE)) (US Sales
Only), Microfiche

The mathematical model and the algorithm for ion-tem
perature determination by charge-exchange neutral spectr
are proposed. The effect of ripple-trapped particles is taken
into account. Methods aflementary processes cross-sections
evaluation, equilibrium description for noncircular shape
tokamaks, 'cold’ neutral density representation are consid-19960045244Lawrence Livermore National Lab., Liver-
ered.The algorithm is realized in a computer code. Tode more,CA USA
is planned for applying to the T-15 and ASDEX-Upgrade Measurementof the in-flight pusher density of an indirect

tokamaks. drive capsule implosion coe using x-ray backlighting

DOE Kalantar, D. H., Lawrence Livermore National Lab., USA;
Algorithms; Charge Transfer; Tokamak Devices; Trapped Haan,S. W, LawrencelLivermore National Lab., USA; Ham
Particles;Mathematical Models mel,B. A., Lawrence Livermore National Lab., USA; Keane,
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C. J., Lawrence Livermore National Lab., USA; Landen, O. 19960045396Lawrence Livermore National Lab., Liver-

L., Lawrence Livermore National Lab., USA; Munro, D. H., more,CA USA

Lawrencelivermore National Lab., USA; Ma$0, 1996, 6p; X-ray diagnostics of hohlraum plasma flow

In English; 24th; European Conference on Laser InteractionBack,C. A., Lawrence Livermore National Lab., USA; Glen

with Matter, 3-7 Jun. 1996, Madrid, Spain zer, S. H., Lawrence Livermore National Lab., USA; Landen,

Contract(s)/Grant(s): W405-eng-48 O. L., Lawrence Livermore National Lab., USKacGowan,

Report No.(s): UCRL-JC-123294; CONF-9606229-2; B. J.,Lawrence Livermore National Lab., USA; Shepard, T

DE96-012187No Copyright; Aail: CASI; A02, Hardcopy; D., Lawrence Livermore National Lab., USA; May 13, 1996,

A01, Microfiche 18p; In English; 11th; Annual High-temperature Plasma
Both the efficiency of an implosion and the growth rate Diagnostics Conference, 12-16 May 1996, Monterey, CA,

of hydrodynamic instability increase with the aspect ratio  USA

animplosion.In order to study the physics of implosions with  Contract(s)/Grant(s}V-7405-eng-48

high Rayleigh-Taylor growth factors, we use doped ablatorsReport No.(s): UCRL-JC-123283; CONF-960543-11;

which should minimize x-ray preheat and shell decompres-DE96-010406No Copyright; Arail: CASI; A03, Hardcopy;

sion, and hence increase in-flight aspect ratio. We use x-rayA01, Microfiche

backlighting techniques to image the indirectly-driven cap- In this study we use spectroscopy and x-ray imaging to

sules. We record backlit 4.7 KeV images of the full capsule investigate the macroscopic plasma flow in mm-sized laser-

throughouthe implosion phase with 55 ps and 15 micror res producechohlraum plasmay using multiple diagnostics to

olution. We use these images to measure the in-flight aspectriangulatethe emission on a single experiment, we [gian

ratiosfor doped ablators, and we infer the radial density pro point the position of dopants placed inside the hohlraum.

file as a function of time by Abel inverting the transmission X-ray emission from the foil has been used in the past te mea

profiles. sureelectron temperature. Here we analyze the spatak

DOE ment of dopant plasmas for comparison to hydrodynamic

Inertial Confinement Fusion; Aspect Ratio; Implosions; X calculations.

Rays; Ablation; Density Distribution; Capsules; Imaging DOE

Techniques Electron Energy; Hohlraums; Magnetohypdiynamic Flow;

PlasmagqPhysics);X Ray Imagery

19960045263 awrence Livermore National Lab., Liver- 19960045413JapanAtomic Enegy Research InstDept.of

more,CA USA Fusion Plasma Research; Naka Fusion Research Establish-
Fabrication of large aperture kinoform phase plates in ment., Dkyo, Japan
fusedsilica for smoothing focal plane intensity pofiles Recent results of H-mode confinement study in JT-60U

Rushford, Mike, Lawrence Livermore National Lab., USA; (April-September, 1995)

Dixit, Sham, Lawrence Livermore National Lab., USA; Nov. 1995, 75p; In English

Thomas, lan, Lawrence Livermore National Lab., USA; Report No.(s): JAERI-Research-95-075; DE96-742602; No
Perry,Mike, Lawrence Livermore National Lab., USA; Apr  Copyright;Avail: CASI; A04, Hardcopy; A01, Microfiche

26,1996, 27p; In English; Optical Society of Ameriagpical Improvemenin the performance of erggr confinement
Meetingon Diffractive Optics and Micro Optics, 29 Aprl is one of the most important issues to realize thermonuclear
May 1996, Boston, MA, USA fusion reactors. The H-mode is one of excellent improved
Contract(s)/Grant(s): W405-eng-48 confinement modes. From the view point of steady-state

Report No.(s): UCRL-JC-124013; CONF-960465-5; operationthe ELMy H-mode isonsidered to be a principal
DE96-012213No Copyright; Arail: CASI; A03, Hardcopy; operation mode in ITER. For the engineering design of the

AO01, Microfiche ITER, there still remain issues to be clarified on the H-mode
We have fabricated large aperture (40-cm) kinoform characteristicsThese issueare required to be studied on the
phaseplates for producing sup&aussian focal planaten presentokamaks as ITER physics research needs. In order to

sity profiles. The continuous phase screen, designed using aatisfythe above request, experiments of the H-mode confine
new iterative procedure, was fabricated in fused silica as ament have been carried out on JT-60U. Recent results of
16-level, one-wave deep rewrapped phase profile using aH-mode confinement study in JT-60U during April to Sep-
lithographicprocess and wet etching in Bered hydrofluoric tember,1995 aresummarized in the present report. The-scal
acid. The observed far-field contains 94% of the incident ing of high T(sub i) H-mode confinement is described in

energyinside the desired spot. section 2. The time behaviour of transport properties are
DOE shown in sections 3 and 4. Result of the non-dimensional
Inertial Confinement Fusiorfar Fields; Irradiation; Silica transport experiment is presented in section 5. The H-mode
Glass;Optical Equipment transition is investigated in sections 6, 7, 8 and 9; threshold
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power scaling, parametric study on edge local quantities,

Computerized Simulation; Distribution Functions; Plasmas

effect of edge neutrals, and H-L back transition. The onset(Physics); Plasma Layers; Tokamak Devices; Transport

conditionof ELMs is studied in section 10.
DOE

Thermonuclear Reactions; Confinement; Tokamak Devices;

TransportProperties;Chamged Particlesfusion Reactors

19960045416JaparAtomic Enegy Research InstDept.of
Fusion Plasma Research. Naka Fusion Research Establis
ment.,Ibaraki, Japan

Study of density limit in JT-60 joule heated plasmas

Shirai, Hiroshi, Japan Atomic Energy Research Inst., Japan;
Shimizu, Katsuhiro, Japan Atomic Energy Research Inst.,
Japan; Takizuka, Tomonori, Japan Atomic Energy Researcq_|

Inst., Japan; Hirayima, Toshio, Japan Atomic Energy

Research Inst., Japan; Azumi, Masafumi, Japan Atomic

EnergyResearch Inst., Japan; Nd®95, 53p; In English
Report No.(s): JAERI-Research-95-079; DE96-742580; No
Copyright;Avail: CASI; A04, Hardcopy; A01, Microfiche
Impuritieswhich mingle in tokamak plasmas cause dom
inantradiation loss in the high density regime and theggner
balance of plasma is lost. This gives rise to MHD instability
andresults in major disruptiomensity limit in joule heated
plasmadas been studied by using one dimensitragisport
codecombined with MHD instability analysis code. When the
diffusion of impurity is taken into account, the numerically
obtained density limit diagram or Hugill diagram quantita-
tively agrees well with that obtained in the experiment. It is
also clarified that the corona-equilibrium model overesti-
matesthe density limit.
DOE
Charged Particles; Tokamak Devices; Plasmas (Physics);
Magnetohydrodynamic Stability; Plasma Density; Plasma
Loss

19960045422China Nuclear Information Centre, Beijing,
China
Numerical simulation of edge plasma in tokamak
Guishi,Luan, Academia Sinica, Chinajpthg, ChenAcade
mia Sinica,China; Lijian, Qiu, Academia Sinica, China; Feb.
1996,14p; In English
Report No.(s): CNIC-01034; ASIPP-0045(02/1996);
DE96-623448No Copyright; Aail: CASI; A03, Hardcopy;
A01, Microfiche; US Sales Only; US Sales Only
Thetransport process and transport propeftglasma in
edgelayer of Tokamak are simulated by solving numerically
two-dimensional and multi-fluid plasma transport equations

Properties

19960045430Lawrence Livermore National Lab., Liver-
more,CA USA
X-ray backlit imaging measurement of in-flight pusher
density for an indir ect drive capsule implosion
Calantar, D. H., Lawrence Livermore National Lab., USA;
Haan,S. W, Lawrence.ivermore National Lab., USA; Ham
mel, B. A., Lawrence Livermore National Lab., USA; Lan-
den,O. |., Lawrence Livermore National Lab., USA; Keane,
C. J., Lawrence Livermore National Lab., USA; Munro, D.
., Lawrence Livermore National Lab., USA; May 06, 1996,
20p; In English; 11th; Annual High-temperature Plasma
Diagnostics Conference, 12-16 May 1996, Monterey, CA,
USA
Contract(s)/Grant(s)V-7405-eng-48
Report No.(s): UCRL-JC-123285; CONF-960543-10;
DE96-010407No Copyright; Arail: CASI; A03, Hardcopy;
A01, Microfiche

Both the efficiency of an implosion and the growth rate
of hydrodynamic instability increase with the aspect ratio
animplosion.In order to study the physics of implosions with
high Rayleigh-Taylor growth factors, we use doped ablators
which should minimize x-ray preheat and shell decompres-
sion, and hence increase in-flight aspect ratio. We use x-ray
backlighting techniques to image the indirectly-driven cap-
sules. We record backlit 4.7 keV images of the full capsule
throughouthe implosion phase with 55 ps and 15 micrometer
resolution. We use these images to measure the in-flight
aspect ratios for doped ablators, and we inferred the radial
density profile as a function of time by Abel inverting the
x-ray transmission profiles.
DOE
AblativeMaterials; AspectRatio; Pressue ReductionX Ray
Imagery;Doped CrystalsAbel Function

19960045431Lawrence Livermore National Lab., Liver-
more,CA USA

Developmentand characterization of a CCD camera sys
tem for use on six-inch manipulator systems

Logory, L. M., Lawrence Livermore National Lab., USA;
Bell, P. M., Lawrence Livermore National Lab., USA;
Conder, A. D., Lawrence Livermore National Lab., USA,;
Lee,F. D., Lawrence Livermordlational Lab., USA; May 03,

using suitable simulation code. The simulation results can1996, 13p; In English; 11th; Annual High-temperature
showplasma parameter distribution characteristics in the areaPlasmaDiagnosticsConference, 12-16 May 1996, Monterey

of edge layerespecially the characteristics near the first wall
and divertor target plate. The simulation results play an
important role in the design of divertor and first wall of

Tokamak.

DOE

CA, USA

Contract(s)/Grant(s): W405-eng-48

Report No.(s): UCRL-JC-123281; CONF-960543-12;
DE96-010404No Copyright; Arail: CASI; A03, Hardcopy;
A01, Microfiche
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The Lawrence Livermore National Laboratory has English; 1995 International Integrated Reliabilitpikshop,
designed, constructed, and fielded a compact CCD camer&2-250ct. 1995, Fallenleaf, CA, USA
systemfor use on the Six IncManipulator (SIM) at the Nova  Contract(s)/Grant(s): W405-eng-36
laserfacility. The camera systehas been designed to directly Report No.(s): LA-UR-96-570; CONF-9510357-1;
replace the 35 mm film packages on all active SIM-basedDE96-008700No Copyright; Aail: CASI; A02, Hardcopy;
diagnostics. The unit's electronic package is constructed forA01, Microfiche
small size and high thermal conductivity using proprietary Plasmaprocessing is usddr approximately 35% of the
printedcircuit board technologyhus reducing the size of the process steps required for semiconductor manufacturing.
overallcamera and improving its performance when operated Recent studies have shown that plasma processes create the
within the vacuum environment of the Nova laser target greatesamount of contaminant dust of all the manufacturing
chamber. The camera has been calibrated and founeldo stepsrequired for device fabrication. Often, the level of dust
alinear response, with superior dynamange and signal-to- in a plasma process tool exceeds the cleanroom by several
noiselevels as compared teMax 3200 optic film, while pro orders of magnitude. Particulate contamination generated in
viding real-time access to the data. Limiting factors reltded a plasma tool can result in reliability problems as well as
fielding such devices on Nova will be discussed, in addition device failure. Inter-level wiring shorts different levels of
to planned improvements of the current design. metallizationon a device is a common result of plasma partic
DOE ulatecontamination. W have conducted a thorough study of
CCD Cameras; Printed Circuits; Manipulators; Real Time the physics and chemistry involved in particulate formation
Operation; Signal to Noise Ratios; Thermal Conductivity; and transport in plasma tools. In-situ laser light scattering

Diagnosis;Calibrating (LLS) is used for real-time detection ihie contaminant dust.

The results of this work are highly surprising: all plasmas
19960045441Hughes STX, In¢.Greenbelt, MD USA createdust; the dust can be formed by homogeneougelis
Effects of Spatial Gradients on Electon Runaway Accel as heterogeneous chemistry; this dust is charged and sus-
eration pendedn the plasma; additionallit is transported to favored

MacNeice Peter Hughes STX, Inc., USA; Ljepojevic, N. N., fegions of the plasma, such as those regions immediately

SouthBank Polytechnic, UK; Aug. 1996, 38p; In English above wafers. Fortunately, this work has also led to a novel

Contract(s)/Grant(s): NAS5-32350 meanwf controllingand eliminating these unwanted contam

Report No.(s): NASA-CR-199883; NAS 1.26:199883; inants: electrostatic 'drainpipes’ engineered into the electrode

Rept-96B00104; No Copyright; Avail: CASI; A03, Hardco- by means of specially designed grooves. These channel the

py; AO1, Microfiche suspendegarticles out of the plasma and into the puyop
Therunaway process lnown to accelerate electrons in  beforethey can fall onto the wafer

manylaboratory plasmas and has been suggestedaseah DOE' . o _

erationmechanism in some astrophysical plasrirasyding SemiconductorgMaterials); Contamination Electrostatics;

solarflares. Current calculatiorsf the electron velocity dis ~ Heterogeneitylight ScatteringReal Tme OperationPlas-

tributions resulting from the runaway process are greatly mas(Physics)

restricted because they impose spatial homogeneity on the

distribution.We have computed runaway distributions which  19960045466China Nuclear Information Centre, Beijing,

include consistent development of spatial gradients in thechina

energetidail. Our solution for the electron velocity distribu  pmulti-dimensional neutronics calculation

tionis presented as a functiondiftance along a finite length  chenglun, You, Southwestern Inst. of Physics, China; Ling-
acce|erati0rlegi0n, and iS Compared with the equivalen‘t d|$ Qiaoy Wu’ Southwestern Inst. Of PhySiCS, Chlna’ Dec. 1995’
tribution for the infinitely long homogenous system (i.e., N0 17p:n English

spatialgradients), as considered in the existing literatille. ~ Report No.(s): CNIC-01015; SIP-0087; DE96-623582; No

theseresults are for the weak field regimee\lso discuss the  copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche;

severeestrictiveness of this weak field assumption. US Sales Only; US Sales Only

Author The designs of fission-suppressed blanket were per-
Electron Acceleration; Velocity Distribution; Spatial Dis-  formed for different tritium breeders and coolants, U-Pu
tribution; Electric Fields;Distribution Functions Cycle was adopted due to its available technology. During

designthe toroidal kct andresonance engy self-shielding
19960045459 0s Alamos National Lab., Plasma Physics effect have been taken into account. After optimization cal-

Branch.,NM USA culation,the results basesh a one-dimensional model show
Particle contamination control in plasma processing: that the required neutronics performance can be achieved.
Building-in reliability for semiconductor fabrication Finally, multi-dimensional neutroniasalculations were per

Selwyn,G. S., Los Alamos National Lab., USA; 1995, 9p; In  formedusing Monte-Carlaode MCNP with engly continu
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ous cross section library, three-dimensional neutron sourcenduced plasmas. The plasma was produced focusing the
samplecode was developed, thdesft of neutron source den  emissionof a pulsed Nd-XG laser on solid samples contain
sity distribution on the blanket neutronics performance wasing the atom in studyrhe light arising from the plasma region
studied. The results show that for Li20 and liquid Li self- wascollected by spectrometérhe detector used was a time-
cooled blanket under the condition of self-sustained tritium resolved optical multichannel analyzer (OMA 3 EG and G).
the production of Pu-239 can reach 4000 kg/a for fusion Thewavelengths of the measured transitions range from 2000
powerof 2000 MW and availability of 0.75. to 4100 A. The spectral resolution of the system was 0.2 A.
DOE Themethod can be used in insulators materials such as CINa
Neutron Sources; Coolants; Fission; Mathematical Models; crystals and in metallic samples such as AI-Cr and Sn-Sb
MonteCarlo Method alloys. to avoid self-absorption effects the alloys were made
with low Sb or Cr content. Relative transition probabilities

] have been determined from measurements of emission-line
19960045528)apan Atomic Energy Research Inst., Tokyo, jntensities and were placed on an absolute scale by using,
Japan o . where possible, accurate experimental lifetime values form
The influence ofthe analog-to-digital conversion eror on the literature or theoretical data. From these measurements,
the JT-60 plasma position/shape feedback conof system \g1yesfor plasma temperature (8000-24,000 K), electron den

Yoshida, M_ichiharu, J_apz_;m Atomic Ene_rgy Research Inst., gjties (approx. 10 (exp 16) cm(exp -3), and self-absorption
Japan; Kurihara, Kenichi, Japan Atomic Energy Research.gefficientshave been obtained.

Inst., Japan; Dec. 1995, 36p; In Japanese OE

D
Report No.(s): JAERI-Tech-95-053; DE96-742604; Copy- | aser Plasmas; Atomic Spectra; Emission Spectra; YAG

right; Avail: Issuing Activity (Departmenaf Enegy (DOE)) | aserspulsed LasersTransition Pobabilities; Line Spectra
(US Sales Only), Microfiche

In the Plasma Feedback Control Sys{&RCS) and the
Direct Digital Controller (DDC) for the poloidal field coil
powersupply in the JB0 tokamak, it is necessary to observe
signalsof all the poloidal field coil currents. Each of thig-
nals,originally measured by a single senssdistributed to
the PFCS and DDC through éfent cable routes and fiif- Includes superconductivity. For related information, see also 33
ent analog-to-digital converters from each other. This pro- Ejectronics and Electrical Engineering and 36 Lasers and
duces the conversion error to the amount of several bitsMasers.

Consequentlyproper voltage from feedback calculatican

not be applied to the coil, and hence the control performance )

is possibly supposed to deteriorate to a certain extent. Thist9960042696ArgonneNational Lab, IL USA
paper describes how this error makes an influence on thdnvestigation of the interactions of H20(g) with Li2ZrO3

plasma horizontal position control and how to improve the K0pasz, J. P., Argonne National Lab., USA; Johnson, C. E.,
deterioratectontrol performance. Argonne National Lab., USA; [1995], 16p; In English; 4;

DOE InternationaMorkshop on Ceramic Breeder Blanketerac
Tokamak Deviced:inear AcceleratorsNumerical Contol tions, 9-13 Oct. 1995, Kyoto, Japan
Contract(s)/Grant(s): V81-109-eng-38
Report No.(s): ANL/CMT/CP-88543; CONF-9510336-1;
DE96-006748No Copyright; Arail: CASI; A03, Hardcopy;
A01, Microfiche

Becausef its low tritium inventory and thermodynamic

76
SOLID-STATE PHYSICS

19960045547Centro de Investigaciones Energeticas, Ma-
drid, Spain

Transition probabilities for lines of Cr (I), Na (II) and Sb

(I) by laser produced plasma atomic emission spedsco- stability, Lithium zirconate is one of the favored candidates
py Probabilidadedde transicion de algunos niveles de Cr I,  for use as &ritium breeding material in fusion reactor designs.
Nally Sb | mediante espectroscopia de plasmas producidos Experience indicates that lithium zirconate is less reactive
por laser with water vapor than lithium oxide; howeyegery little work
Gonzalez, A. M., Centro de Investigaciones Energeticas,has been performed to characterize the extent of reaction
Spain; Ortiz, M., Centro de Investigaciones Energeticas, betweernwater vapor and lithium zirconate. Since such inter
Spain; Campos, J., Centro de Investigaciones Energeticasactionsmay have an impact on the tritiinventory and ulti

Spain;1995, 133p; In Spanish
Report No.(s): CIEMAT-769; DE96-721780; No Copyright;
Avail: CASI; A07, Hardcopy; A02, Microfiche

Absolute transition probabilities for lines of Cr II, Na Il

mately on the design of the ceramic breeder blanket, it is
importantto have a quantitative assessment of these reactions.
Therecent work characterizing the interactmfrwater vapor

with lithium zirconate is described.

and Shl were determined by emission spectroscopy of laser DOE
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Breeder Reactors; Blankets (Fusion Reactors); Fusion any electronic energy levels in the band gap. This indicates

ReactorsTritium; Water Vapor;Reactor Design that with every atom fully fourfold coordinated, the (710)
grainboundary should be electrically inactive. Some high-en

19960042699 0s Alamos National LabpNM USA ergy metastable grain boundaries were fotmte electrically

Mu-SR studies of Li-doped La2CuO4 activeby the presence of the levels introduced in the band gap.

Le, L. P, Los Alamos National Lab., USA; Hekr, R. H., Los Also, the vacancy concentratiat the (310) GB was found to

AlamosNational Lab., USA; MacLaughlin, D. EGalifornia be enhanced by many orders of magnitude relative to bulk.

Univ., USA; Kojima, K., Columbia Uniy USA; Luke, GM., The dangling bond states of the vacancies should be electri-

ColumbiaUniv., USA; Nachumi, B., Columbia UniyUSA; cally active.

Uemura, YJ., Columbia Uniy USA; Sarrao, J. L., National DOE

High Magnetic Field Lab., USA; [1996], 14p; In English; 7th; Grain Boundaries; Silicon; Energy LeveBrystal Defects;

InternationalConference on Muon Spin Rotation, 15-19 Apr Polycrystals

1996,Nikko, Japan

Contract(s)/Grant(s)W-7405-eng-36; NSF DMR-94-18991; 19960042742Sandia National Labs., Albuquerque, NM

NSFDMR-95-10454 USA

Report No.(s): LA-UR-96-1192; CONF-9604128-4; lon implantation in compound semiconductors for high-

DE96-010475No Copyright; Aail: CASI; A03, Hardcopy; performance electronic devices

AO01, Microfiche Zolper,J. C., Sandidlational Labs., USA; Baca, A. G., San
Magnetic properties of the Li-doped cuprates dia National Labs., USA; Sherwin, M. E., Sandia National

La2Cu(1-x)Li(x)O4 (where x = 0.01, 0.05, 0.10, 0.45, and Labs.,USA; Klem, J. F Sandia National Labs., US/;996],

0.50)have been studied by mu-SR. For low Li concentrations 16p;In English; 189th; Meeting of the ElectrochemiSaick

(x (le) 0.10) the authors find a rapid suppression of Tlgub ety (ECS), 5-10 May 1996, Los Angeles, CA, USA;

asx increases, but little changethe magnitude and tempera  Sponsoredy Electrochemical Societinc., USA

turedependence of the AFM order parametdiis indicates Contract(s)/Grant(s): DE-AC04-94AL-85000

that Li doping effectively destroys AFM without strongly Report No.(s): SAND-96-0802C; CONF-960502-6;

affecting the onsite Cu moments and the shape of the spilDE96-008169No Copyright; Arail: CASI; A03, Hardcopy;

wave excitation spectrum. For high Li concentrations they A01, Microfiche

find magnetic clusters in about 15% of the sample volume; the Advanced electronic devices based on compound semi-

remaining volume is non-magnetic, suggesting possibleconductoroften make use of selective area ion implantation

single-statdormation. doping or isolation. The implantation processing becomes
DOE morecomplex as the device dimensions are reduced and more
Lithium; Lanthanum Oxidegyluon Spin Rotationylagnetic complexmaterial systemare employed. The authors review
Properties;Copper Oxidespoped CrystalsAdditives severalapplications of ion implantation to high performance
junction field effect transistors (JFETs) and heterostructure
19960042722 os Alamos National LabNM USA field effect transistors (HFETSs) that are based on compound
Electrically inactive poly-silicon grain boundaries semiconductors, including: GaAs, AlGaAs, InGaP, and

Chen,S. P, Los Alamos National Lab., USA: Kress, J. D., Los AlGaSb.

Alamos National Lab., USA; \oter, A. F., Los Alamos DOE

National Lab., USA: Albers, R. C., Los Alamos National Semiconductors (Materials); lon Implantation; Additives;

Lab., USA; [1996], 20p; In English; 4th; International Sym- DopedCrystals;JFET

posium on Process Physics and Modeling In Semiconductor

Technology5-10 May 1996, Los Angeles, CA, USA 19960042893Niels Bohr Inst, Fysik og GeofysikCopenha

Contract(s)/Grant(s): W405-eng-36 gen, Denmark

Report No.(s): LA-UR-96-0425; CONF-9605155-1; High pressue studies of YbH2 and YbD2

DE96-008152No Copyright; Aail: CASI; A03, Hardcopy; StaunOlsen, J., Niels Bohr Inst., Denmark; Steenstrup, S.,

A01, Microfiche Niels Bohr Inst., Denmark; Gerward, L., Niels Bohr Inst.,
Structures, energies, and electronic properties of sym-Denmark;1995, 7p; In English

metric (001) tilt grain boundaries in Si have been studied Report No.(s): KU-HCOE-NBI-R-1995-05; DE96-615590;

using Stillinger-Weber and Tersoff classical potentials, and No Copyright; Avail: CASI; A02, Hardcopy; A01, Micro-

semi-empirical (tight-binding) electronic structure methods. fiche

The calculated lowest engy (310) grain boundarstructure High-pressure-ray diffraction was performed on YbH2

and electronic properties are consistent with previous TEMandYbD2 up to 61 GPa. A first order transition from an ort

measurement and calculations. For the controversial (710horhombicstructure to a hexagonal structure has been found

grainboundaries, the tight-binding calculations do not show at about 16 GPa. Bulk modulus B(sub 0) and its pressure
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derivativeB(sub 0)’ in the orthorhombic phase were found to cally (AF) coupling peak and 33% at the 2nd AF coupled
be:YbH2, 36 GPa and 6.7, YbD2, 55 GPa and 3.7. In the hex peak,which are very close to those found in Co/Cu MLs sput
agonal phase: YbH2, 132 GPa and 0.4, YbD2, 154 GPa anderedon a Fe budér layer The lage GMR efect is attributed
0.4. A valence changseems to start in the hexagonal phase. to the superior superlattice structure of these samples,-as evi

DOE denced by the x-ray reflectivity data as well as the TEM
Ytterbium Compounds; Phase Transformations; X Ray Dif- micrographs. In particular, the role of thin Co initial layer
fraction; Bulk Modulus;Equations of State depositebeneath the Cu bigh layer on improved ML struc

ture has been clarified from cross-sectional micrographs of

19960042895NASA Lewis Research Center, Cleveland, high-resolutionTEM.

OH USA DOE

Simulation of tip-sample interaction in the atomic force ~ SuperlatticesMagnetoesistivity; Antiferromagnetism
microscope

Good,Brian S., NASA Lewis Research CentdSA; Baner 19960043051Sandia National Labs., Albuquerque, NM
jea, Amitava, Bose (Satyendra Nath) National Centre for ysa

BasicSciences, India; 1994, 20p; In English Effect of hydrogen on Ca and Mg acceptors in GaN

Report No.(s): NASA-TM-111699; NAS 1.15:111699; No | ee J.W.,, Florida Univ, USA; Pearton, S. J., Florida Univ

Copyright;Avail: CASI; A03, Hardcopy; AO1, Microfiche USA,; Zolper, J. C.,Sandia National Labs., USA; Stall, R. A.,
Recentsimulations of the interaction between planaF sur EmcoreCorp_, USA\7 [1996]’ 14p, ||Eng||sh7 189th, Meeting

facesand model Atomid-orce Microscope (AFM) tips have  of the Electrochemical Society (ECS), 5-10 May 1996, Los

suggested that there are conditions under which the tip mayangeles, CA, USA; Sponsored by Electrochemical Society,

becomeunstable and ‘'avalanche’ towatte sample surface. |nc. USA

Here we investigate via computer simulation the stability of Contract(s)/Grant(s): DE-AC04-94AL-85000; N00014-92-
avariety of model AFM tip configurations with respectite 3-1895:NSF DMR-94-2109
avalancheransition for a number of fcc metalse\Werform Report No.(s): SAND-96-0784C; CONF-960502-7;

Monte-Carlo simulations at room temperature using the pgge-008172No Copyright; Avail: CASI; A03, Hardcopy;
Equivalent Crystal Theory (ECT) of Smith and Banerjea. A01, Microfiche

Resultsarecompared with recent experimental results as well The influence of minority carrier injection on the reac-

as with our earlier work on the avalanche of parallel planar tjyation of hydrogen passivated Mg in Galil175 C has been
surfacesOur results on a model single-atom tip are in excel jnyestigated in p-n junction diodes. The dissociation of the
lentagreement with recent experiments on tunnefingugh  neutral MgH complexes is greatly enhanced in the presence

mechanically-controlletireak junctions. of minority carrier and the reactivation process follows sec-
Author ond order kinetics. Conventional annealing under zero-bias
Computerized Simulation; Atomic Force Microscopy; Inter- conditionsdoes not produce Mg-H dissociation until temper
atomicForces;Crystal SurfacesMicroscopes atures(ge) 450 CThese results provide an explanation for the

e-beamnduced reactivation of Mg acceptors in hydrogenated
19960043050Lawrence Livermore National Lab., Liver- GaN.Exposure to a hydrogen plasma at 250 C of p-Gal

more,CA USA (CA) prepared by either Ca(+) or Ca(+) plus P(+) coimplanta
Large GMR values of sputtered Co/Cu multilayer struc- tion leads to a reduction in sheet carrier density of approxi-
tures with Co-Cu buffer layers matelyan order of magnitude (1.620(exp 12) cm(exp -2) to
Huai, Y., Lawrence Livermore National Lab., USAeNon, 1.8 x 10(exp 11) cm(exp -2), and an accompanying increase

S. P., Lawrence Livermore National Lab., USA; Stearns, D. in hole mobility (6 cm(exp 2)/Vs to 18 cm(exp 2)/Vs). The
G., Lawrence Livermore National Lab., USA; Cerjan, C., passivation process can be reversed by post-hydrogenation
Lawrencelivermore National LabJSA; Kania, D. R., Law annealing at 400--500 C under a N2 ambient. This reactiva-
renceLivermore National Lab., USA; Feb. 29, 1996, 10p; In tion of the acceptors is characteristic of themation of neu
English;Conferenceon Magnetism and Magnetic Materials, tral (Ca-H)complexes in the GaN. The thermal stability of the
9-12 Apr. 1996, Seattle, W, USA passivatioris similar to that of Mg-H complexes in material
Contract(s)/Grant(s): W405-eng-48 preparedn the same manner (implantation) with similar ini
Report No.(s): UCRL-JC-123001; CONF-960425-6; tial doping levels. Hydrogen passivation of acceptor dopants
DE96-009813No Copyright; Aail: CASI; A02, Hardcopy; in GaN appears to be a ubiquitous phenomenon, as it is in
AO01, Microfiche otherp-type semiconductors.

We demonstrate large giant magnetoresistance (GMR)DOE
values of Co/Cu multilayers (MLs) sputtered on combined Carrier Injection; P-Type Semiconductors; P-N Junctions;
Col8(angstrom)/Cud8(angstrom) buffer layer. GMR values Minority Carriers; Implantation; Hole Mobility; Electron
atroom temperature reach 62% at the first antiferromagneti Beams;Annealing;Acceptor Materials
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19960044482Sandia National Labs., Albuquerque, NM lattice displacements. In none of our scans, which definitely

USA coveredthe case of a 1-dimensional longitudinal CDW with

Radiation-induced charge trapping in bipolar base oxides propagatiorin the b direction as proposed Bgwards et al.,

Fleetwood, D. M., Sandia National Labs., USA; Riewe, L. C., did we find intensity other than the main Bragg peak(s) and

SandiaNational Labs., USA; \ttzak, S.C., Arizona Uniy, thetwin reflections. W& therefore suspect thitie STM find

USA; Schrimpf, R. D., Arizona Univ., USA; [1996], 5p; In ing may be a surface-induced phenomenon.

English;Institute of Electrical and Electronics Engineers/Nu DOE

clear and Space Radiation Effects Conference, 15-19 JulCopperOxides;X Ray ScatteringSynchrotons; Concentra-

1996,Indian Wells, CA, USA tion (Composition); Density (Number/Volume); Bragg

Contract(s)/Grant(s): DE-AC04-94AL-85000 Curve;Single Crystals

Report No.(s): SAND-96-0406C; CONF-960773-1;

DE96-006383No Copyright; Aail: CASI; A01, Hardcopy; 19960044504Argonne National LabIL USA

A01, Microfiche Stability constants of euopium complexes with anitr ogen
Capacitance-voltage and thermally stimulated current heterocyclesubstituted methane-1,1-diphosphonic acid

methodsare used to investigate radiation induced g@arap Jensen, M. P., Argonne National Lab., USA; Rickert, P. G.,

pingin bipolar base oxides. Results are compared with modelsargonne National Lab., USA; Schmidt, M. A., Argonne

of oxide and interface trap charge buildup at low electric National Lab., USA; Nash, K. L., Argonne National Lab.,

fields. USA; [1996], 20p; In English; 21st; Rare Earth Research Con

DOE ference,7-12 Jul. 1996, Duluth, MN, USA

P-N Junctions; ~Capacitance-Voltage = Characteristics; Contract(s)/Grant(s): V81-109-eng-38

Semiconductors (Materials); Solid State Physics; Radiation Report No.(s): ANL/CHM/CP-89020; CONF-960796-3;

Trapping DE96-011158No Copyright; Aail: CASI; A03, Hardcopy;
A01, Microfiche

19960044498BrookhaverNational Lab. Upton, NY USA Evenin moderately acidic solutions ([H(+)] greataen

X-ray search for CDW in single crystal 0.01 M), N-piperidinomethane-1,1-diphosphonic acid (H4

YBa2CU30(7-delta) PMDPA) is a strong complexant of trivalent lanthanide ions

WochnerP, Brookhaven National Lab., USA; Isaacs, Bl thatshows enhanced complex solubilityer previously stud

Telephone Labs., Inc., USA; Moss, S. C., Houston Univ., ied 1,1-diphosphonic acids. The protonation constants of
USA; Zschack, P., Oak Ridge Associated Universities, Inc., PMDPA in 2.0 M H/NaClO4 were determined by potentio-
USA,; Giapintzakis, J., lllinois Uniy USA; Ginsbeay, D. M., metric and NMR titrations, and the stability constants for
lllinois Univ., USA; [1996], 9p; IrEnglish; 10th; Anniversary ~ formationof complexes with Eu(3+) were determined by sol
High Temperature Superconductiviyorkshop on Physics, ~ ventextraction. Diference in protonation equilibria induced
Materials and Applications, 12-16 Mar. 1996, Houston, TX, by addition of the nitrogen heterocycle results in an increase

USA in the complexation strength of PMBRN solutionscontain
Contract(s)/Grant(s): DE-AC02-76CH-00016; ing 0.1 M H(+) and ligand concentrations greater than 0.02 M,
DMR-92-08420.DMR-91-20000 PMDPA is the most déctive 1,1-diphosphonic acid for edro

Report  No.(s):  BNL-63039; CONF-960366-11; Piumcomplexation studied thus far

DE96-010688No Copyright; Aail: CASI; A02, Hardcopy; ~ DOE

A01, Microfiche Europium; Solvent Extraction; Trivalent lons; Ligands;
RecentlyH. L. Edwards et al. observed, in STM experi  NuclearMagnetic Resonancéjethane;Nitrogen;Acidity

ments at 20K, modulations in the CuO chain layer of cold-

cleaved single crystals of YBa2Cu30O(7-delta) which they 19960044520Argonne National Lab., Energy Technology

interpreted as a possible charge density wave (CDW). SinceDiv., IL USA

X-ray scattering is an ideal tool for the study of static or Phase development in partial-melt processing of silver-

dynamic lattice displacements, we performed a synchrotronclad Bi2.15SR1.83Cal1.02Cu20(sub x) tapes

X-ray studyat beamline X14 at the NSLS of BNL on a high Jiang, Ming, Argonne National Lab., USA; Delaney, W. E.,

quality single crystal of YBa2Cu30O(7-delta), which was Argonne National Lab., USA; Lanagan, M. T., Argonne

mainly single domain with a spacially well localized volume National Lab., USA; Olson, S. R., Argonne National Lab.,

fraction of other twin orientations of roughly 10%. Appropri  USA; Goretta, K. C., Argonne National Lab., USA; Mar.

atescattering configurations were chosen to enable observal1996,12p; In English; Annual Meeting and Exhibition of the

tions of longitudinal or transverse CDWs with polarization Minerals, Metals and Materials Society (TMS), 4-8 Feb.

either in the chain direction, (parallel) <001 or (perpendicu- 1996,Anaheim, CA, USA

lar) to it in <001. The X-ray energy of 16keV allowed us to Contract(s)/Grant(s): ¥81-109-eng-38

reachlarge momentum transfers to increase the sensitivity to Report No.(s): ANL/ET/CP-87255; CONF-960202-28;
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DE96-009047No Copyright; Aail: CASI; A03, Hardcopy; provides the fine probe sizes (approximately 10 desjred

AO01, Microfiche with suficient probe current (approximately 1 nA) needed
Ag-clad Bi2.15SR1.83Cal.02Cu20(sub x) tapes were imageprocessing with the low signal/noise EBSD signal.

fabricatedby the powdein-tube method and heated in airto DOE

maximum temperatures of 880--895 C. The tapes were charCrystallography; Electron Diffraction; Backscattering;

acterized by differential thermal analysis, scanning electronScanning Electron Microscopy; Signal Detectors; Signal to

microscopygenegy-dispersive X-ray analysis, and X-reif- NoiseRatios;Spatial Resolutiontmaging Echniques

fraction. Microstructures of tapes that were heated at

885--895 C were similar, and, at a given temperature,19960044610Korean Atomic Energy Research Inst., Tae-

remained stable for up to 1.0 h, which was the longest timejon, Korea, Republic of

Used. The most Signiﬁcant microstructural features in Speci'Devek)pment Of the Superconducting materia| app"ca_

mens quenched from the melt were voids of up to (approX)tion: Design of cryostat for testing high-E supecconduc-

400 (mu)m in diameter. CuO was a minor phase in the melt,igrs.

butgrew significantly upon cooling to become the major non- No, Kwang Su, Korea Advanced Inst. of Science and

superconductinghase when solidification was complete.  Technology, Korea, Republic of; Yun, Dae Sung, Korea

DOE _ o _ Advancedinst. of Science andethnology Korea,Republic
Thermal Analysis; X Ray Analysis; Microstructure; Silver; of; Heong, Seung Bum, Korea Advanced Inst. of Science and
Cladding; Superconductivity Technology, Korea, Republic of; Lee, Jun Sung, Korea

Advancedinst. of Science andeEhnologyKorea,Republic
199600445800ak RidgeNational Lab, Metals and Ceram  ©f; Wu, Song Su, Korea Advanced Inst. of Science and

ics Div., TN USA TechnologyKorea, Republic of; Aug. 1995, 108p; In Korean
Spatial resolution of electon backscatter diffraction in a Report No.(s): KAERI-CM-095/94; DE96-761387; No
FEG-SEM Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche;
Kenik, Edward A., Oak Ridge National Lab., USA; [1996], US Sales Only; US Sales Only
7p; In English; 54th; Annual Meeting ¢fie Microscopy Soei This study includes the confirmation of the optimum-con
ety of America (MSA): Microscopy and Microanalysi4;15 dition for the directional growth of the small area supercon-
Aug. 1996, Minneapolis, MN, USA ducting wire and the performance of the preliminary
Contract(s)/Grant(s): DE-AC05-960R-22464 experiments on superconducting coils. It also comprises the
Report No.(s): CONF-960860-6; DE96-008656; No Copy- directional growth of the area enlarged superconducting
right; Avail: CASI; A02, Hardcopy; A01, Microfiche wires.However due toseveral problems occurring with proc
Crystallographidnformation can be determined for bulk ~€ssingjt was dificult to perform the experiment. One of the
specimenén a SEM by utilizing electron backscatterfrit- problem was the excessive formation of the liquid phase
tion (EBSD), which is also referred to ackscatteelectron ~ Which hindered the sample holding during the directional
Kikuchi diffraction. This technique provides similaforma growth. Therefore, we tried 211 top layer and addition of

tion to that provided by selected area electron channelingexces11 which were both found to be successfidwevey
(SAEC). However, the spatial resolutions of the two tech- Owingto poor density and multi-domain, they showed small
niques are ||m|ted by diﬁerent processes_ In SAEC patternslcritical current densityFOI‘ thIS reason, we haVe fabricated a
the spatial resolution is limited to approximatelyrcrome directional growth apparatus for large area superconductor.
tersby the motion of the beam on the specimen, which results The results of this study are expected to be used as a back-
from the angular rocking of the beam and éiberration of the ~ grounddata for the fabricatioof the area enlged supercon
probe forming lens. Therefore, smaller incident probe sizesductingwires in the near future. summarized.

provide no improvement in spatial resolution of SAEC pat- DOE

terns.In contrast, the spatial resolution for EBSD, whiges ~ Cryostats; High Temperature Superconductors; Supercon-
a stationary beam and an area detector, is determined by (1?uctivity; Liquid Phases; Cuent Density;Superconductors
theincident probe size and (2) thize of the interaction vel ~ (Materials)

ume from which significant backscattered electrons are pro-

ducedin the directiorof the EBSD detectofhe second factor  19960044611AmesLab, IA USA

is influenced by the accelerating voltage, the specimen tilt, The crystal and molecular structure of azatranes:
and the relative orientation of scattering direction and the Azavanadatran (Z=t-Bu), monoazasilatrane (Z=H),azali-
specimen tilt axis. This study was performed on a Philips thatrane (Z=CIlO*4*), azaphosphatrane (Z=Me), azager
XL30/FEG SEM equipped with aéxSEM Orientationmag matrane (Z=t-Bu) and Azaalumatran (Z=nothing)

ing Microscopy (OIM) system. The signal from the EBSD Wang, T, Ames Lab., USA; Apr23, 1996, 75p; In English
detector (SIT camera) is flat-fielded and enhanced in a MTI Contract(s)/Grant(s): W405-eng-82

frame storage/image processor. The Schottky FEG sourcdReport No.(s): IS-T-1693; DE96-012076; No Copyright;
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Avail: CASI; A04, Hardcopy; A01, Microfiche Superlatticestron; Chromium;Crystal Structue; Composite
The crystal and molecular structures of azatranes haveMaterials; Magneton Sputteringinterlayers
beenextensively studied faa variety of M atoms. The crystal
and molecular structures of six similar cage compounds:19960044652Sandia National Labs., Albuquerque, NM
(t-Bu)NV(MeNCH2CH2)(sub 3)N, HSiI(OCH2CH2)(sub ysa
2)(HNCH2CH2)N,  OACILI(HNCH2SH2)(sub  3)N,  simplified models of gowth, defect formation, and ther
MeP(Me3NCH2CH2)(sub 3)N, t-BuGe(HNCH2CH2)(sub mal conductivity in diamond chemical vapor deposition
3)N, and Al(Me3SINCH2CH2)(sub 3)N were determirgd  Coltrin, Michael E., Sandia National Labs., USA; Dandy,
theuse of three-dimensional, single crystal x-rajrddtion. David S., Colorado State Univ., USA; Apr. 1996, 21p; In
DOE English
CrystalLattices;Molecular Structue; Single CrystalsCrys- Contract(s)/Grant(sPE-AC04-94AL-85000
tal Structue; Germanium Compoundsijthium Compounds;  Report No.(s): SAND-96-0883; DE96-010374; No Copy-
Organic Compounds right; Avail: CASI; A03, Hardcopy; AO1, Microfiche
A simplified surface reaction mechanism is presented for
the CVD of diamond thin films. The mechanism also accounts

19960044643Argonne National Lab., Materials Science for formation of point defects in the diamond lattice, an alter

Div., IL USA nate,undesirable reaction pathwaoth methyl radicals and
Temperature-dependentstudy of ion-channeling inFe/Cr ~ atomic C are considered as growth precursors. While not rig
superlattices orousin all details, the mechanism is useful in describing the

Rueders, F., Argonne National Lab., USA; Rehn, L. E., Ar- CVD diamond process over a wide range of reaction condi-
gonne National Lab., USA; Baldo, P. M., Argonne National tions. It should find utility in reactor modeling studies, for
Lab., USA; Fullerton, E. E., Argonne National Lab., USA; €xample in optimizing diamond growth rate while minimiz-
Bader, S. D., Argonne National Lab., USA; May 1996, 26p; ing defect formationThis report also presents a simple model
In English; 3rd; Joint International Symposium of the 1996 relatingthe diamond point-defedensity to the thermal cen
MRS-J Conference, 23-24 May 1996, Chiba, Chiba, Japanductivity of the material.
Japan DOE
Contract(s)/Grant(s)V-31109-eng-38 Vapor Deposition; Thin Films; Thermal Conductivity; Sur-
Report No.(s): ANL/MSD/CP-90170; CONF-9605188-1; faceReactionsMethyl Compounds
DE96-011905No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche 19960045141Tohoku Univ., Research Inst. of Electrical
Giant-Magneto-Resistance (GMR), as large as 150% atCommunication.Sendai, Japan
4K, occurs inFe/Cr superlattices as a result of antiferromag Fabrication Process at 77K for High Emperature Super
netic interlayer coupling. The authors have successfully conducting Thin Film Devices
grown epitaxial single-crystal Fe/Cr multilayers using mag- NakamuraHiroyuki, Tohoku Univ, Japan; Ogawa,0moya,
netronsputtering. lon channeling was employed to stiingy Tohoku Univ, Japan; Chen, Jiangfioku Univ, Japan; Mye
structural and vibrational properties of the sputter-depositedren, Hiroaki, Tohoku Univ., Japan; Nakajima, Kensuke, To-
Fe/Cr superlattices, and of a Cr thin film, between tempera-hoku Univ., Japan; Yamashita, Tsutomu, Tohoku Univ.,
turesof 100 andB30K. Channeling in the latter specimen was Japan; The Record of Electrical and Communication Engi-
usedto investigate the importance of depositing @dffer- neering Conversazione, Tohoku University; Mar. 1994; 62,
layerin order to obtain superlattices withdarGMRvalues. no. 2, pp. 6-9; In Japanese; Also announced as 19960045139;
Once the buffer layer exceeded a critical thickness, a highNo Copyright; Avail: CASI; A01, Hardcopy; AO1, Micro-
quality Cr film was observed. The epitaxial quality of the fiche
superlattices grown on such buffer layers by sputtering was  We have developed a low temperature dry etching pro-
found to be excellent. Minimum yields nearly equal to cessusing an excimer laser and a liquid nitrogen (77K) eyros
theoretical predictions were found for channeling along thetat for patterning high temperature (high T(sub c))
(001) growth direction; slightly higher values were found superconductinthin films. It has been found that the etching
alongthe (111) axis. Because of the higtructural quality of atcryogenictemperature can minimize the damages of super
the sputter-deposited films, it was possible to investigate conductivity for patterned high T(sub c) films. As a result,
changes in thermal vibration amplitudes, even though theirYBa2Cu3O(7-x)bridges down to about 1 micron widihith
magnitude is only of the order of a few pm (10(exp -12) m). lessdegradation of transition temperature and criticatrent
No unusual structural changes of this magnitude weredensity (J(sub c)) were obtained. Furthermore, electrical
observedn angularchanneling scans obtained while cooling parametersf fabricated devices can be adjusted to desirable
the Fe/Cr superlattice form 330 down to 100 K. values as the characteristics of devices can be monitored at
DOE 77K during the patterning. It is expected that such a process
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is suitable for high T(sub c¢) superconducting thin film device emissioncurrent and improved stability of the tip. A series of

fabrication. different ex situ chem ical based techniques have been
Author explored for cleaning of 6H-SiC surfaces. Results indicated
Fabrication; Superconducting Films; Etching; Excimer thatO bonded to C on the surface was not easily removed. The
Lasers impurity concentrations were measured for epitaxial SiC

films on 6H-SIC(0001) and 3C-SiC(111) that were prepared
19960045183FlindersUniv., Electronic Structure Materials by gas source MBE using S1H4 and C2H2. MIS diodes of Al/

Centre. Adelaide, Australia AIN/SiC were prepared by gas source MBE and characterized
(e,2e) spectscopy: from atoms to solids with C-V measurements. Ohmic contacts on p-typevi

\Vos, M., Flinders Univ., Australia; McCarthy, I. E., Flinders obtained using Ni/NiAl and annealing to 10000C. AlGaN
Univ., Australia; Nov 1994, 26p; In English films weregrown directly on 6H-SiC, and the films were char

ReportNo.(s): ESM-91; DE96-623422; No Copyrightyal: acterizedwvith TEM, XRD, and cathodoluminescence.
IssuingActivity (Department of Engry (DOE)), Microfiche =~ DTIC

This paper describasriefly the theory of (e,2e) of atoms Diamonds; Nickel; Semiconductor Devices; Surface Diffu-
andmolecules. Subsequentiptroduces a simple model for ~ sion; Hydrocarbons; Metal Surfaces; Molecular Beam Epi-
aone-dimensional crystal. The (e,2e) spectra is calculated a2Xy; Neuton Irradiation; Coatings;Augmentation
would be measured for this hypothetical case, and use this
modelto makea link between (e,2e) spectroscopy as applied 19960045241Sandia National Labs., Albuquerque, NM
to atoms and molecules and this technique as applisalitts. USA
Slight modifications otthe model allow for the simulation of Strong segregation gettering of transition metals by
the effects of different band-structures on the (e,2e) spectraimplantation-formed cavities and boron-silicide precipi-
Specialattention is paid to the dérence in the type of infer tatesin silicon
mation obtained from (e,2e) spectroscopy and that obtainedMyers, S. M., Sandia National Labs., USA, Petersen, G. A.,

from angular resolved photo emission. Sandia National Labs., USA; Follstaedt, D. M., Sandia
DOE National Labs., USA; Headley, T. J., Sandia National Labs.,
Crystal Structue; Atoms;Electron Spectwscopy;Molecular USA; Michael, J. R., Sandia National Labs., USA; Seager

Structure;Molecules;Solids H., Sandia National Labs., USA; 1996, 29p; In English;

SpringMeeting of the Europeavaterials Research Society
19960045192North Carolina State UniyRaleigh, NC USA  4-7Jun. 1996, StrasbayrFrance
Interface properties of wide bandgap Semiconductor ~ Contract(s)/Grant(s): DE-AC04-94AL-85000
structures SemiannualReport 1 Jul. 1995 - 31 Dec. 1995 Report  No.(s):  SAND-96-0612C; CONF-9606136-2;
Nemanich, R. J., North Carolina State Univ., USA; Davis, DE96-011837No Copyright; Avail: CASI; A03, Hardcopy;
RobertF,, North Carolina State UnijWUSA; BedairS.,North ~ AO1, Microfiche

CarolinaState Uniy, USA; Bernholc, JNorth Carolina State We have mechanistically and quantitatively character-
Univ., USA Sitar Z., North Carolina State UnjWSA; Dec. izedthe binding of transition-metal impurities in Sidavities
1995,266p; In English formedby He implantation and to B-Si precipitatesulting
Contract(s)/Grant(s): NO0014-92-3-1477 from B implantation. Both sinks are inferred to act by the seg

Report No.(s): AD-A304546; No Copyright; Avail: Issuing fegation of metal atoms to pre-existing low-energy sites,

Activity (Defense Technical Information Center (DTIC)), Namelysurface chemisorption sitestime case of cavities and

Microfiche bulk solution sites in the case of the B-Si phase. Thesegetter
A surface analytical study of bias enhanced nucleation ofing processes exhibit lge binding enejies, and they are pre

diamond on TiC(111) indicated that C vacancies form at thedicted to remain active for arbitrarily small initial impurity

substrate and that the procedure may result in enhanced sufoncentrations as a result of the segregation mechanisms.

face diffusion. Oriented diamond growth has been achievedBoth appear promising for gettering in Si devices.

onboth (100) and (i) Ni substrates. A key aspaiftthe pre DOE

cess is the formation of a molten Ni-C-H surface |ayer that lon Implantation;Boron; SiliCOﬂ;TI’anSition Meta|S;GetterS;

promotes the nucleation of oriented particles. ExperimentsChemisorptionPrecipitation (Chemistry)

have been initiated to explore transmutation doping of

B-doped homoepitaxial diamond by conversion of B to Li 19960045249Joint Inst. for Nuclear Research, Dubna,

throughneutron irradiation. Theoretical studies indicate that USSR

alternating exposure of hydrocarbon and fluorocarbon pre-Neutron diffraction study of YBa2Cu(sub 2.7)Zn(sub

cursors may be suitable for ALE growth on diamond (110) 0.3)O(sub 6+y) isotope enriched sampleNejtronografi-

surfacesField emission from diamond coated, needle shapedcheskoe issledovanie struktury YBa(sub 2)Cu(sub

emittersdemonstrated a significant enhancement of the total2.7)Zn(sub0.3)O(sub 6+y)
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Balagurov, A.M., Joint Inst. for Nuclear Research, USSR, Targetspecifications, architecture, and preliminary results on

Sikolenko,V.V., Joint Inst. for Nuclear Research, USSR;Sim the 8 x 8 front-end prototype and column readout are

kin, V.G., Joint Instfor Nuclear Research, USSR; Parfenov presented.

O.E., Gosudarstvennyi Komitet po Ispolzovaniyu Atomnoi DOE

Energii, USSR; Shikshtejn, S.Sh., Gosudarstvenhyomitet Crystallography; Proteins; X Ray Detectors; Laue Method;

po IspolzovaniyuAtomnoi Enegii, USSR; 1995, 18p; In Rus  Pixels; Time Dependence

sian

ReportNo.(s): JINR-R-14-95-465; DE96-623716; No Cepy )

right; Avail: Issuing Activity (Departmenif Enegy (DOE)) 19960045268Argonne National LablL USA

(US Sales Only), Microfiche Short_ range Tb(sup +3) spin corr_elatlons far above the
Neutrondiffraction study of the structure of YBa2Cu(sub {Wo dimensional Neel temperatue in Pb2SR2TbCu308

2.7)Zn(sub0.3)O(sub 6+y) has been performed using the iso Staub,U.,A_rgonne National Lab., USA; Soderholm, L.-Ar

tope contrast method. Proportional distribution of Zn atoms 9onne National Lab., USA; Skanthakumar, S., Argonne

betweerthe Cul and Cu2 sites was found to be the most prob NationalLab., USA; [1996], 16p; In English

ablefor a 10% concentration of Zn the sample. From data  Contract(s)/Grant(s): V81109-eng-38

analysisit was found that due to the substitution of two-valent Report No.(s): ANL/CHM/PP-84084; DE96-007465; No

cations (Zn, Ni) for copper a positive charge transfer to the COPYright;Avail: CASI; A03, Hardcopy; AO1, Microfiche

CuO2plane takes place, while for three-valent cation (Co, Fe) ~ Whereaghe Th(sup +3) moments underantiferromag

substitution a negative charge is transferred to the Cuo2n€tic ordering at T(sub N) = 5.5 K, our susceptibility and
inelasticneutron scattering experiments indicate that signifi

lane.
BOE cantmagnetic Th-Tb short range correlatigessist to tem
NeutronDiffraction; Ytterbium Compounds peratures T greater than or equal to 100 K. Magnetic

correlationsat such high temperatures relative to T(sub N) are
very unusual and they may shed new light on the relation

19960045256California Univ., Accelerator and Fusion betweersuperconductivity and rare eartragnetism in these
Researclbiv., Berkeley Lawrence Berkeley Lab, CA USA systems.

A 2D smart pixel detector for time-resolved potein crys- DOE

tallography Inelastic Scattering; Neutron Scattering; High Temperature

Beuville, E., California Univ., USA; Cork, C., California  gyperconductors; Neel Temperature; Crystal Field Theory:
Univ., USA; Earnest, T CaliforniaUniv., USA; Mar W., Cat MagneticPermeability

ifornia Univ., USA; Millaud, J., California Univ., USA;

Nygren,D., California Univ, USA; Padmore, H., California

Univ., USA; Turko, B., CalifornialUniv., USA, Datte, P Cal 19960045415National Inst. for Fusion Science, Nagoya,

fornia Univ., USA; Xuong, Nguyen-Huu, California Univ., Japan

USA,; Oct. 1995, 1p; InEnglish; 7th; SRI 1995: Synchrotron Computer simulation and data compilation of sputtering

Radiation Instrumentation Symposium, 16-20 Oct. 1995, yield by hydrogen isotopes (1)H(+), (2)D(+), (3)T(+), and

Argonne, IL, Agonne, IL, USA, USA helium (4)He(+) ion impact from monatomic solids at nor

Contract(s)/Grant(s): DE-AC03-76SF-00098 mal incidence

ReportNo.(s):LBL-37542; LSBL-297; CONF-9510B-37; Tawaro, H., National Inst. for Fusion Science, Japan;

DE96-011511No Copyright; Aail: CASI; A03, Hardcopy; SakaokaK., National Instfor Fusion Science, Japaravia-

A01, Microfiche mura,Y., National Inst. for Fusion Science, Japan; Oct. 1995,
A smart pixel detector is being developed for Time 59p;In English

ResolvedCrystallography for biological and material science Report No.(s): NIFS-DATA-31; DE96-742581; No Copy-

applications. Using the Pixel detector presented here, theight; Avail: CASI; A04, Hardcopy; AO1, Microfiche

Laue method will enable the study of the evolution of struc- The ion-induced sputtering yields from monatomic sol-

tural changes that occur within the protein as a function ofids at normal incidence are presented graphically for light-ion

time. The x-ray pixellated detector is assembled to the inte-((1)H(+), (2)D(+), (3)T(+), (4)He(+)pombardment on vari

gratedcircuit through a bump bonding processthiv a pixel ous target materials as a function of the incident ion energy.

size of 150 x 150 micro-m(exp 2), a low noise preamplifier- to supplement the experimental data, the sputtering yields are

shaper, a discriminator, a 3 bit counter and the readout logiccalculatedoy the Monte Carlo simulation code ATAor all

are integrated. The readout, based on the Column Architecpossibleight ion-taget combinations. Each graph shows the

ture principle, will accept hit rates above 5 x 10(exp 8)/sg.cm/ availableexperimental and ACRdata points, together with

swith a maximum hit rate per pixel of 1 MHz. This detector thesputtering yield calculated by theMamura andawara

will allow time resolved Laue crystallography to be per- empiricalformula.

formed in a frameless operation mode, without dead time.DOE
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Light lons; Monte Carlo Methodlon Impact;Sputteringjon Rice, J. E., Massachusetts Inst. of Tech., USA; Terry, J. L.,

Beams;Solids Massachusettsst. of Tech., USA; Marmaik. S.,Massachu
setts Inst. of Tech., USA, Finkenthal, M., Hebrew Univ., Is-
rael; Safronova, U. |., Academy of Sciences (USSR), USSR;

199600454340akRidge National Lah Solid State Diy TN Fournier, K. B., Lawrence Livermore National Lab., USA,

USA Goldstein,W. H., Lawrence Livermore National Lab., USA;
Formation and properties of novel artificially-layered Mar. 18, 1996, 12p; In English; 10th; American Physical Soci
cuprate superconductors using pulsed-laser deposition ety (Aps) Topical Conference on AtomRrocesses and Plas

Norton,D. P, Oak Ridge National Lab., USA; Chakoumakos, Mas,14-18 Jan. 1996, San Francisco, CA, USA

B. C., Oak Ridge National Lab., USA; Budai, J. D., Oak Ridge Contract(s)/Grant(s): DE-AC02-78E51013

National Lab., USA; Mar. 1996, 16p; In English; Oxide Report No.(s): UCRL-JC-123537; CONF-960155-5;
Superconductor$hysics and Nanongineering II, 27 Jan. - 2 DE96-010241No Copyright; Avail: CASI; A03, Hardcopy;

Feb.1996, San Jose, CA, USA A01, Microfiche

Contract(s)/Grant(sPE-AC05-960R-22464; AF Prog637 X-ray spectra of 2I-2I(prime) transitiongth 3 (le) n (le)

ReportNo.(s): CONF-960163-18; DE96-009714; No Cepy 12 in the row five transition metals zirconium (Z = 40), nio-

right; Avail: CASI; A03, Hardcopy; AO1, Microfiche bium (Z = 41), molybdenum (Z = 42) and palladium (Z = 46)
Pulsed-laser deposition and epitaxial stabilization have from chage states around neonlike have been observed from

beeneffectively used to engineer artificially-layeréun-film Alcator C-Mod plasmas. Accurate wavelengths (+/- .2

materials. Novel cuprate compounds have been synthesizef(@ngstrom)) have been determined by comparison with
using the constraint of epitaxy to stabilize neighboringargon, chlorine and sulfur linegith well known
(Ca,SR)Cu02/(Ba,Ca,SR)CuO2 superconducting supenat_wavelengthsLine identificationshave been made by compar
tices in the infinite layer structure. Superlattice chemical iSon to ab initio atomic structure calculations, using a fully rel
modulation can be observed from the x-ray diffraction pat- ativistic, parametric potential code. For neonlike ions,
terns for structures with SRCuO2 and (Ca, SR)CuO?2 layerscalculatedvavelengths and oscillatstrengths are tabulated
asthin as a single unit cell (approximately)3. 4 A). X-ray dif ~for 2p-nd transitions in Y (Z = 39) c{Z = 43), Ru (Z = 44)
fractionintensity oscillations, due to the finite thickness of the @ndRh (Z = 45) with n = 6 and 7. The magnitusfehe config

film, indicate that (Ca,SR)CuO2 films grown pylsed-laser ~ uration interaction between the (2p(sup 5))(sub 1/2)6d(sub
deposition are extremely flat with a thickness variation of 3/2)J =1 leveland the (2p(sup 5))(sub 3/2)7D(sub 5/2) J = 1
only approximately 20 A over a length scalfeseveral thou levels is demonstrated as a function of atomic number for
sand angstroms. This enables the unit-cell control of (Ca,successiv@eonlike ions. Measured spectra of selettaist
SR)CuO2ilm growth in an oxygen pressure regime in which tions in the aluminum-, magnesium-, sodium- and fluorine
in situ surface analysis using electron diffraction is not pos- like isosequences are also shown.

sible. With the incorporation of BaCuO2 layers, superlattice DOE

structureshave been synthesized which superconduct at tem X Ray Spectra; Molybdenum; Niobium; Palladium; Atomic
peratures as high as 70 K. DC transport measurements indiStructure;Fluorine; Oscillator Stengths;Tokamak Devices;
cate that (Ca, SR)CuO2/BaCuO2 superlattices are twolransitionMetals;Zirconium;Argon
dimensionakuperconductors witthe superconducting tran

sition primarily associated with the BaCuOz2 layers. Super- 1996004546 1FlindersUniv., ElectronicStructure of Matefi
conductivity is observed only for structures with BaCuO2 gisCentre Adelaide, Australia

layersat least two unit cells thick with T(sup c) decreasing as Energy-resolved electron momentum densities of dia-
the (Ca,SR)CUOZ Iayer thickness increases. Normalizedmond_structure semiconductors

resistancen the superconductinggion collapse to the Ginz  Kheifets,A. S., Flinders Uniy Australia; Cai, YQ., Flinders

burg-LandauCoulomb gas universal resistance curve censis Univ., Australia; Nov 1994, 25p; In English

tentwith the two-dimensional vortex fluctuation model. ReportNo.(s): ESM-92; DE96-62371No Copyright; Aail:

DOE IssuingActivity (Department of Enggy (DOE)), Microfiche

Barium Oxides; Calcium Oxides; Copper Oxides; Beams  The linear muffin-tin orbital (LMTO) method has been

(Radiation);  Superconductors  (Materials); ~ Strontium ysed to calculate energy and momentum distributions of

Oxides;Pulsed Laser Deposition valenceelectrons in diamond, silicon, germanium and grey tin
along zone axes (100), (110) and (111) directions and as the
sphericalaverage over the irreducible wedgfeghe Brillouin

19960045445 awrence Livermore National Lab., Liver- zone. These data can be used for interpreting resuls2sf)

more,CA USA experiment®n single-crystal, polycrystalline and amorphous
2I-nl(prime) x-ray transitions from neonlike charge states  targets.
of the row 5 metals with 39 (le) Z (le) 46 DOE

223



Energy Spectra; Momentum Transfer; Diamonds; Valence;
Crystal Structue; Brillouin Zones;Eneigy Distribution

19960045562L awrence Livermore National Lab., Liver-
more,CA USA
1300-nm gain obtained with dysprosium-doped chloride
crystals
PageR. H., Lawrence Livermore National Lab., USA; Sehaf
fers,K. I., Lawrence Livermore National Lab., USA; Beach,
R. J., Lawrence Livermore Nationbhb., USA; Payne, S. A,
Lawrence Livermore National Lab., USA; Krupke, W. F.,
Lawrencelivermore National Lab., USA; Mat996, 10p; In
English; Optical Amplifiers and Their Applications, 10 - 13
Jul. 1996, MontereyCA, USA
Contract(s)/Grant(s): W405-ENG-48
Report No.(s): UCRL-JC-123523; CONF-9607106-1;
DE96-010835No Copyright; Arail: CASI; A02, Hardcopy;
A01, Microfiche

Dy(3+) - doped chloride crystals have high 1300-nm

emission quantum yields. Pump - probe experiments on La

CI3:Dy(3+) demonstrate optical gain consistent with predic
tions based on spectroscopic cross sections and lifetimes.
DOE

Amplifiers;Dysposium Compoundd;anthanum Chlorides;
Optical Fibers; Optical Properties

19960045583Yale Univ, Center for Microelectronic Mate
rials and StructuresNew Haven, CT USA

The growth of low band-gap InAs on (111)B GaAs sub-
strates

Welser,Roger E., dle Univ, USA; Guido, L. J., &le Univ,

77
THERMODYNAMICS AND
STATISTICAL PHYSICS

Includes quantum mechanics; theoretical physics, and Bose
and Fermi statistics. For related information see also 25 Inor-
ganic and Physical Chemistry and 34 Fluid Mechanics and
Heat Transfer.

19960042865CentroBrasileiro de Pesquisas Fisic&so de
Janeiro, Brazil
Soft and hard pomeions
Maor, Uri, Centro Brasileiro de Pesquisas Fisicas, Brazil; Sep.
1995;I1SSN 0029-3865, 16p; lBnglish; Theoretical Physics
Symposium/-11 Aug. 1995, San Paulo, Brazil
Report No.(s): CBPF-NF-066/95; DE96-615052; No Copy-
right; Avail: CASI; A03, Hardcopy; A01, Microfiche

Therole of s-channel unitaritgcreening corrections, eal
culatedin the eikonal approximation, is investigated for soft
Pomeron exchange responsible for elastic and diffractive
hadronscattering in the high erggr limit. We examine the dif
ferences between our results and those obtained from the
supercritical Pomeron-Regge model with no such correc-
tions. It is shown that screening saturation is attainedifeer-
ent scales for diérent channels. ®thenproceed to discuss
the new HERA data on hard (PQCD) Pomeron diffractive
channels and discuss the relationship between the soft and
hardPomerons and the relevance of our analysis ttbis
lem.
DOE
Pomerons; Elastic Scattering; Hadrons; Eikonal Equation;
QuantumChromodynamics

199600444420ak Ridge National LabTN USA
Relative perturbation theory: (Il) Eigenspace and singu

USA; Space Photovoltaic Research and Technology 1995jar subspace variations
Feb. 1996, pp. 137-141; In English; Also announced asLi, Ren-Cang, Oak Ridge National Lab., USA; Jan. 20, 1996,

19960045564

Contract(s)/Grant(s): NGT-50832; NSF ECS-92-53760; No

Copyright;Avail: CASI; A01, Hardcopy; A03, Microfiche
Growth on the (111)B orientation exhibits a number of

advantageouproperties as compared to the (100) during the

36p; In English; 13th; Householder Symposium on Numeri-
cal Algebra, 14-22 Jun. 1996, Pontresina, Switzerland
Contract(s)/Grant(s): DE-AC05-960R-22464; DAALO3-
91-C-0047; ASC-9005933; 20552402; CDA-8722788;
CDA-9401156

early stages of strained-layer epitaxy. In accordance with aReportNo.(s): CONF-9606199-1; DE96-010592; No Cepy

developingmodel of nucleation and growth, we halepos

ited thin (60 A - 2500 A), fully relaxed InAs films on11)B
GaAs substrates. Although thicker InAs films are subject to
the formation of twin defects common to epitaxy on the
(111)Borientation, appropriate control of the grovgdrame
terscan greatly minimize their densitysing this knowledge
base InAs films up to 2 microns in thickness with improved
morphology and structural quality have been grown on
(111)B GaAs substrates.

Author

Indium Phosphides; Gallium Arsenides; Epitaxy; Nucle-
ation; SubstratesCrystal Structue; Surface Poperties
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The classical perturbation theory for Hermitian matrix
enigenvaluand singular value problempsovides bounds on
invariantsubspace variations thate proportional to the reci
porcals of absolute gaps betwesesets of spectra or subsets
of singularvalues. These bounds may be bad news for invari
antsubspaces corresponding to clustered eigenvalues er clus
tered singular values of much smaller magnitudes than the
norms of matrices under considerations when some of these
clustered eigenvalues ro clustered singular values are per-
fectly relativelydistinguishable from the rest. This paper-con
sidershow eigenvalues of a Hermitian matrix A change when



it is perturbed to (tilde A)B(sup (asterisk))AD and how sin
gularvalues of a (nonsquare) matrix B chamgeenit is per
turbedto (tilde B)=D(sub 1)(sup (asterisk))BD(sub @here

appropriate Ward-Takahashi identity, reproduces perturba-
tion theory for weak couplings, and guarantees that the critical
coupling, at which the mass is dynamically generated, is

D, D(sub 1), and D(sub 2) are assumed to be close to identitygaugeindependent but also makes sure that the valuidor

matricesof suitable dimensions, or either D(sLipor D(sub
2) close to some unitary matrix.igt proved that under these

anomalous dimension for the mass function is strictly 1, as
Holdomand Mahanta have proposed.

kinds of perturbations, the change of invarient subspaces areDOE

proportionalto reciprocals of relative gaps between subsfets

Quantum Electrodynamics; Fermions; Bosons; Gauge

spectra or subsets of singular values. We have been able tdheory

extend well-known Davis-Kahan sin (theta) theorems and
Wedin sin (theta) theorems. As applications, we obtained
boundsfor perturbations of graded matrices.

DOE

Eigenvalues; Hermitian Polynomial; Matrices (Mathemat-
ics); Perturbation Theory

19960044454Kurchatov(l. V.) Inst. of Atomic Enggy, Mos-
cow, USSR
Spinor representation of the Clebsch-Gordan coeffi-
cients Spinornoe predstavlenie koehffitsientov Klebsha-
Gordana
Ivanov, A. A., Kurchatov (I. V.) Inst. of Atomic Energy,
USSR;Sionoy A. B., Kurchatov (I. V) Inst. of Atomic Ener
gy, USSR; 1994, 18p; In Russian
Report No.(s): IAE-5816/2; DE96-619775; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche; US Sales
Only; US Sales Only

The deduction of the Clebsch-Gordan coefficients in
framesof spinor algebra is realized. The spinor representation
of these coditients has thesimplest form and the elementary
physicalinterpretation. This result is of interest to fifamil-
iarity with the Clebsch-Gordan cdiefents because the used
method assumes the elementary knowledge about the pe

mutation theory. The computer analytical systems are the

goodtools for calculation ofhese coditients in tedious ana
lytical computations.
DOE
Clebsch-Gordan
(Mathematics)

Coefficients; Algebra; Analysis

19960044509 nternational Centre for Theoretical Physics,
Trieste, Italy
Constraint on the QED vertex from the mass anomalous
dimension(gamma)(sub m) =1
Bashir,A., International Centre for Theoretical Physics, Italy;
Pennington, M. R., Durham Univ., UK; Oct. 1995, 12p; In
English
Report No.(s): 1C-95/353; DTP-95/92; DE96-617593; No
Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche;
US Sales Only; US Sales Only

We discuss the structure of the non-perturbative fermion-
bosonvertex in quenched QEDVe show that it is possible to
construct a vertex which not only ensures that the fermion
propagator is multiplicatively renormalizable, obeys the

r

19960045414Kyoto Univ., Yukawa Inst. for Theoretical
Physics.Uji, Japan
A quantum group approach to c(sub L) greater than 1
Liouville gravity
Suzuki, Takashi, Kyoto Univ., Japan; Mar. 1995, 26p; In
English
ReportNo.(s): YITP/U-95-07; DE96-742600; No Copyright;
Avail: CASI; A03, Hardcopy; A01, Microfiche

A candidate of c(sub L) greater than 1 Liouville gravity
is studied via infinite dimensional representations of U(sub
q)sl(2,C) with q at a root of unitye show that vertex opera
torsin this Liouville theory are factorized into classical vertex
operatorsand those which are constructed from finite dimen
sionalrepresentations of U(sub q)sl(2, Expressions of cer
relation functions and transition amplitudes are presented. W
discuss about our results and find an intimate relation between
our quantization of the Liouville theory and the geometric
quantizatiorof moduli space of Riemann surfaces. iAter
pretationof quantunspace-time is also given within this for
mulation.
DOE
Correlation; Riemann Manifold; Gravitation; Relativity;
Liouville Theorem; Boltzmann-Vlasov Equation; Quantum
Theory

19960045425FlindersUniv., ElectronicStructure of Materi
alsCentre., Adelaide, Australia
Convergent close-coupling method: a ‘'complete scatter-
ing theory'?
Bray, |, Flinders Univ, Australia;Fursa, D. \, Flinders Uniy,
Australia;Sep. 1995, 15p; In English
Contract(s)/Grant(s): AF Proj. 9545
Report No.(s): ESM-112; DE96-623383; No Copyright;
Avail: Issuing Activity (Department of Energy (DOE)),
Microfiche

It is demonstrated that a single Convergent Close-Cou-
pling (CCC) calculation of 100 eV electron impact on the
groundstate of helium is able to provide accurate elastit
inelastic (n (less than or equal to 3 levels) differential cross
sections, as well as singly-, doubly-, and triply-, differential
ionizationcross sections. Hence, it is suggested that the CCC
theorydeserve the title of a 'complete scattering theory'.
DOE
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Mathematical Models; Electron Impact; Atomic Collisions; Netherlands1995, 28p; In English

Helium; lonization Coss Sections Report No.(s): NIKHEF-H-95-023; DE96-623210; No
Copyright;Avail: CASI; A03, Hardcopy; A01, Microfiche
19960045483Joint Inst. for Nuclear Research, Dubna, We obtain the universal R-matrix of the non-standard
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critical distance (deconfinement radius). When quark mass
decreasethe critical distance also decreases. For obtaining a
finite result under summation over eigenfrequencies of the
Nambu-Goto string with massive ends a suitable mode-by-
mode subtraction is proposed. This renormalization proce-
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developed approach the one-loop interquark potential in the
modelof the relativistic string with rigidity is alscalculated.
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